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“‘does a better job A State Highway 
two or three times Dept. Engineer 


quicker,’’ says an says “we should 

operator. = put a machine 

~~ like this in every 
district.’’ 
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worth any two 
similar ma- 
chines I ever 
saw work on 
this kind of 
job.’’ ABureau 
of Public Roads 


Engineer. 
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On display at the Cleveland 
Road Show, January 17th-2Ist 


THE AUSTIN-WESTERN ROAD MACHINERY CO. 
Aurora, Illinois 99MG797 
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Good Will Toward Men 


HROUGHOUT THE AGES men of every race and creed have set up 
and worshipped their gods of good will. Born into a world of natural 
terrors, the earliest men sought in fellowship a refuge from their common 

fears. From this crude instinct of mutual dependence have been refined the 
virtues that we know as forbearance, good will and friendship. 






Today man has all but conquered his dread of the natural world. The 
powers that terrified his infancy he has harnessed to his service. Here and 
there a few dark corners linger to frighten him. Now and then rampant 
nature spurns his yoke and mocks his mastery. But the old terrors have been 


laid. 


But through his very conquest, man has raised up new dreads. No 
longer afraid of his world, he now fears his fellow-men. Under that fear he 
suffers himself to be herded, singly, by class and by nation, into the dismal 
sloughs of intolerance, suspicion and distrust. New terrors have possessed him. 


Never has man needed more desperately those virtues of mutual dependence 
which, in his arrogance, he feels he has outgrown. Never has his progress, yes. 
even his survival, been more dependent on his practical fidelity to the spirit 
of the first Christmas: On Earth Peace, Good Will toward Men. By that 
spirit alone can man conquer his new terrors. 


And in that spirit we lay aside for this issue all matters of routine and 
material interest, so that we may offer to each reader in whatever clime and of 
whatever race or creed, the human fellowship of our staff, together with their 
bountiful wishes for all the well-being and happiness that is implicit in the 
greeting 








* MERRY CHRISTMAS + 
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THIRST OF INDUSTRIES 


Quenching the thirst of today’s great industries is 


truly an amazing accomplishment. For man, machines 


and materials, there can be no shortage of water. So 
wherever you find deep wells and pumping equipment, 
you will most often see the name of Layne . . . a symbol 
of mature engineering skill, the toughest wear-resisting 
quality and an always dependable record of operation. 
We could ask no finer indorsement than to see our 
name so closely identified with Industries—nor could 
we offer you a greater guarantee of our service and 
water supply equipment. 


Available for distribution are all kinds of literature 
that fully explain our services of designing and installing 
water supply equipment. Please address 


LAYNE & BOWLER, Inc. 
Dept. C., Memphis, Tenn. 
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WELL WATER SYSTEMS 


Listed below are the names 
and locations of our affiliated 
companies who are completely 
equipped with all modern well 
drilling and pump installation 
facilities. 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO. .STUTTGART, ARK 
LAYNE-ATLANTIC Co. .. . NORFOLK, VA 
LAYNE-CENTRAL Co. . . MEMPHIS, TENN 
LAYNE-NORTHERN Co., MISHAWAKA, IND 
LAYNE-LOUISIANA Co. LAKECHARLES,LA 
LAYNE-NEwW YorRK Co. . NEW YORK CITY 
LAYNE-NORTHWEST CO. MILWAUKEE, WIS 
LAYNE-OHIO Co. . . . COLUMBUS, OHIO 
LAYNE-TEXAS Co. . . . HOUSTON, TEXAS 
LAYNE-WESTERN Co., KANSAS CiTy, Mo 
CHICAGO, ILL., MINNEAPOLIS, MINN. AND 
OMAHA... - . »« NEBRASKA 
LAYNE- Bowen New ENGLAND COMPANY. 
BOSTON MASSACHUSETTS 


nevus VeOmAs, Waren SUPPLY, LTD.. 
FORT ERIE, N. . ONTARIO, CANADA 
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Editorial and Executive Offices: 


F. 


THIS WEEK AND NEXT 
More THAN FIVE YEARS AGO 


Engineering News-Record urged a 
large emergency program of public 
works to put people back to work 
and start recovery from the depres- 
sion. Since then the question of how 
much construction has to do with 
depression and booms been 
a controversial one. Opinions are 
sharply divided. William Stanley 
Parker throws light on the question. 


has 


Gothic architecture is used to good 
advantage to house the Cedar Rapids, 
lowa. water treatment plant—a plant 
which provides a generous quantity 
of good water at rates which are 
among the lowest in the Midwest. 

In the third and last of his series 
on Wayne County, Mich., roads, Leroy 
C. Smith describes road design, up- 
keep, marking and signaling. all of 
which have one purpose. safety. 


Discussions of the probable effect 
of the President's proposal to bring 
federal road aid to “normal” have 
resulted in much confusion. On page 
984, inspection of the record focuses 
attention on the future program. 


Flood control of the lower Colo- 
rado. effected by Boulder and Parker 
Dams, has made possible a low-cost 
low level crossing of the river at 
Parker, Ariz. Alternate suspended and 
cantilevered deck spans, and armored 
steel pile bents are among features 
of the bridge described in this issue. 

Pennsylvania is leading the way in 
forecasting flood peaks at important 
points by use of an extensive system 
of gaging stations and automatic 
communications. 


Several of the papers given at the 
recent Highway Research Board meet- 
ing in Washington are presented in 
brief abstract form on page 991. 


Nexr WEEK—a description of the 
new Middletown, Conn., sewage dis- 


posal plant and enlarged sewerage 
system, 
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ROBINSON Filter Underdrains 


offer the 
Highest Efficiency 
at the 


iewesi COST 


for sewage disposal plants 


Robinson Filter Underdrains are of an im- 
proved slotted design which combines the 
advantages of increased area of openings for 


Type A—Slotted Ring Channel Type B—Slotted Pipe Channel ventilation and drainage with those of a cir- 


O C) cular-shaped flow channel. 
SY 
Type C—Slotted Ring Pipe Type E—Slotted Socket Pipe Manufactured in the widest range of sizes 
SS and types for varying conditions, Robinson 
©C) | Filter Underdrains have set new standards of 
Type F—Vertical Slotted Ring Type G—Perforated Socket Pipe 
Pipe 


satisfactory service in scores of installations. 


Complete information is contained in a fully- 
illustrated catalog of interest and value to 


ROBINSON every engineer and contractor. A copy will 


PRODUCTS ° 
cai fully illustrated be sent without cost or obligation . . . simply 
itrifie ay 
Sewer Pipe catalogue ask for the Robinson Engineer’s Manual. 
Single-Ring or 
Two-Ring 
Segment Block 
Filter Underdrains 
Robinson Dry Jute 
Vit-Liner Plates 
Septic Tanks 


Channel Pipe 
Wall Coping 
Meter Boxes 
Drain Tile i 


Fire Brick 


ern THE ROBINSON CLAY PRODUCT COMPANY, AKRON, OHIO 
G-K Asphaltic THE ROBINSON CLAY PRODUCT COMPANY OF NEW YORK 
Compound for 
Jointing 
Acidware Pipe EASTERN CLAY GOODS COMPANY | N. A. WILLIAMS CO. 


Flexlock Joints Boston |35 North Beacon Street Chicago \111 West Washingtdn Street 


J 


Empire State Building, New York 


THE ROBINSON CLAY PRODUCT COMPANY OF CANADA, LTD 


Toronto, Ontario, Canada, Foot of Shaftesbury Avenue 
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THE WEEK’S EVENTS 


Tentative Allotments 
For Housing 


indicates how much 
cities can expect for low cost hous- 


ing under Wagner Act 


Straus 


Although no local housing authority 
has vet advanced a definite guarantee 
of its 10 per contribution to a 
slum-clearance project, Administrator 
Nathan Straus of the U. S. Housing 
Authority is making tentative allot- 
ments of federal funds. He has already 
promised $71,600,000 to 18 cities which 
have presented a “reasonable, workable 
and probable” plan for raising their 
respective contributions. Additional al- 
lotments will be made as fast as the 
new federal agency can make prelim- 
inary studies of the plans offered, and 
it is expected that they will be con- 
tinued to an aggregate sum approach- 
ing $300.000,000—all the U.S.H.A. has 
to spend for the first 18 months of its 
existence. 

Announcing the first allotments, Ad- 
ministrator Straus emphasized that they 
are not based upon the approval of 
specific plans for definite projects, and 
that they are therefore subject to re- 
vision. Their purpose is primarily to 
give each authority a definite mark to 
aim for in preparing plans for actual 
construction, and in raising local funds. 

The next step in the program is the 
preparation, by each local authority, of 
definite plans, which will be submitted 
to Washington for final checking before 
President Roosevelt approves the final 
allotment of federal money. 

Tentative earmarkings have already 
been made as follows: 


cent 


Pittsburgh, Penna. $10,000,000 
Bridgeport,, Conn 8.600000 
Syracuse, N. Y 2 500,000 
Jacksonville, Fla. .. ~ 17,000,000 
Columbus, Ohio .. 1,500,000 
Detroit, Mich ~ 10,000,000 
Fast St. Louis, 1,500,000 
Annapolis, Md. . 400 000 
sirmingham, Ala 4,500,000 
Buffalo, N. Y. . 4.900.000 
he ino kceadie ess 2,700,000 
Memphis, Tenn. 1.000.000 
New Orleans, 7.200000 
Omaha, Neb. 2,100,000 
Philadelphia, Penna. 12,000,000 
St. Petersburg, Fla. 900,000 
Yonkers, N. Y. 2.200.000 
Youngstown, Ohio 3.6010,000 


PWA project rents 


In regard to the housing projects 
new approaching completion which he 
“inherited” from PWA, Mr. Straus in- 


dicates that it is unlikely that the 
rentals, which he is directed to fix so as 
to fall within the range that slum- 
dwellers can afford to pay, will return 
enough to amortize the loans made by 
the government. Estimating the rent 
per room at from $5 to $6.50, it is cal- 
culated that the returns will be only 
enough to pay costs of operation, main- 
tenance, and repairs. 


House Group Opposes | 


Road Fund Cut 


Representative W. Cartwright. 
chairman of the House roads 
committee, announced Dec. 10. 
according to the New York Times. 
that he would not call his com- 
mittee together during the spe- 
cial carry out Presi- 
dent Roosevelt’s recommendation 
for a reduction in federal-aid 
highway funds. 

Congressional action must be 
taken before Jan. 1 if the Presi- 
dent’s recommendation that the 
1939 road authorization be can- 
celled, is to be carried out. Al- 
lotments to the states of the 
money are made at that time by 
the Secretary of Agriculture. 

Mr. Cartwright is further said 
to have declared that at the reg- 
ular next 
year he would ask his committee 
to consider a bill extending the 
Hayden-Cartwright authorization 
of last 
years 1940 and 


session to 





session of Congress 


year through the fiscal 
1941. 


_} 





Merritt Parkway Opening 
Put Off Until Summer 


The Merritt Parkway in Connecti- 
cut will not be officially opened until 
summer, it has decided. State 
Highway Commissioner Macdonald 
reached this decision after an inspec- 
tion trip over the completed portion 
between Norwalk, Conn. and the New 
York state line. 

At present the ramps leading from 
the side roads are still unpaved, as is 
also a 2%4-mi. section just south of 
Stamford. Further paving has been 
abandoned for the winter because of 
freezing weather. 


been 


Two Bids Offered 
On Coulee Dam 


M.W.A.K,. and Six Companies, 
Inc. are low with a joint bid of 
$34,000,000 


Two proposals with a spread of 25 
per cent were submitted for the com 
pletion of the high dam at Grand Cou- 
lee at the opening held by the U. S. 
Bureau of Reclamation at Spokane. 
Wash., on Dec. 10. The Interior Con- 
struction Co., a combination of the 
Mason-Walsh-Atkinson-Kier Co., pres- 
ent contractors on the low dam, and the 
old Six Companies Inc. group. build: 
ers of Boulder Dam, submitted the 
low bid of $34.442.240. A 


western contractors 


group ot 
under the nan 
of Pacifie Constructors, Inc., submitted 
the second and only other bid. $42.185 
802. These bid prices do not represent 
cost of the work. for the 
government furnishes all cement. steel, 
piping, machinery, 
the permanent works. 


the entire 
entering into 
The 
supplies all temporary construction ma- 
terials and all 
available at a nearby gravel pit owned 


ete. 
contractor 
concrete aggregates, 
by the government. 

The firms comprising the Interior 
Construction Co. include: Silas Mason 
Co., New York City: Walsh Const. Co., 
Davenport. Ia.; Guy F. Atkinson Co., 
San Francisco; W. E. Kier Co., San 
Diego: Morrison-Knudsen Co.. 
Idaho; J. F. Shea Co.. San 
MacDonald & Kahn Co., 
Pacific 
cisco; Henry J. 
Cal.; 


Boise. 
Francisco: 
San Fran- 
sridge Co., San Fran 
Kaiser Co.. Oakland, 
Utah Const. Co.. Ogden, Utah; 
General Const. Co., Seattle. Thomas 
Walsh is named as chairman of the 
board of the combination, Henry J. 
Kaiser is listed as president, and Guy 
F. Atkinson and Charles Shea as vice- 
presidents. 


cisco: 


The following firms were listed as 
making up the combination of Pacific 
Constructors, Inc.: S. M. Griffith Co., 
Los Angeles, Lawler & McGuire, Butte, 
Mont.; Shofner. Gordon & Hinman, 
Denver; Metropolitan Const. Co., Los 
Angeles; Dave W. Thurston, Pasadena 
Cal.; American Concrete & Steel Pipe 
Co., Los Angeles; Hunkin & Conkey, 
Cleveland, Ohio; and L. E. Dixon Co., 
Los Angeles. 


963 





A NE‘ SEWAGE DISPOSAL PLANT was 


placed in operation at Denver, Colo., 
Nov. 29. It will treat the entire flow of 
sanitary sewage and industrial wastes 
from the city of Denver and Denver 
county. Design of the 54-m.g.d. plant 
was described in 


Engineering News- 


Fort Supply Plan Rejected 
By Oklahoma City Voters 


Voters of Oklahoma City at a bond 
election Dec. 7 defeated a proposal to 
issue $2,357,000 of bonds to meet the 
city’s share of the cost of the proposed 
Fort 
Although a majority 
favored the bond 
failed to receive the 60 per cent ma- 


flood control and water suppl: 
Supply project. 
of voters issue, it 
jority required. The showing made was 
so favorable that sponsors of the project 
made plans for an immediate re-sub- 
mission of the proposal to the voters. 

The Fort Supply Dam on Wolf Creek, 
a tributary of the North Canadian 
about 135 miles northwest of 
Oklahoma City, will be an earth dam 
with an uncontrolled concrete spillway 
and a regulating discharge conduit. It 
will be about two miles long with a 
maximum height of 82 ft. 

Under the proposed plan of joint fed- 
eral-city construction. 100.000 acre-ft. 
of the 202.000-acre-ft. capacity of the 
reservoir would be available for water 
supply storage and would be released 
on demand by the city into the North 


River 


WS OF 


Flr <> ee 
eT 
NEW SEWAGE PLANT FOR DENVER 


Record in the issue of Oct. 15, 1936. 

Unusual flexibility was provided in 
the design of the plant so that any 
degree of treatment from plain sedi- 
mentation to complete treatment may 
be given. The degree of treatment will 
vary with the amount of water available 





Canadian River channel to replenish 
the municipal reservoir. 

Of the $7,000,000 total cost of the 
project, $5,000,000 would be provided 
by the federal government and about 
$2,000,000, the cost of the extra storage 
provided, would have been provided 
by the city if the bond issue had been 
approved. 

When President Roosevelt last month 
ordered a general shutdown of large 
federal flood control projects, an ex- 
ception was made in the case of the 
Fort Supply project because of its con- 
nection with the Oklahoma City water 
supply (ENR, Nov. 18, 1937, p. 806). 


N. J. Bridge Approved 
By War Department 


The War Department has given its 
approval to the construction of a high 
level lift bridge across the Passaic 
River between Newark and Kearny on 
the Lincoln highway. The new bridge, 
with a vertical clearance of 40 ft. at 
high tide will replace an existing lift 
bridge with a clearance of only 11 ft. 


THE WEEK 
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for dilution in the Platte River. This 
water supply will be increased by com 
pletion of the Williams Fork 
mountain diversion, considerably reduc- 
ing the cost of operation of the plant 

Black & Veatch of Kansas City. Mo 


were designing engineers on the project 


trans- 


Increased Amount Alloted 
For Possum Kingdom 


President Roosevelt has approved 
allocation of $4,500,000 of WPA funds 
for construction of the Possum King 
dom dam on the Brazos River about 
18 miles from Mineral Wells, Texas 
Under a new arrangement the dam is 
to be built by the Brazos River Re 
clamation District with its 
gineering staff; the U. S. Engineer: 
who were originally assigned by WPA 
to build the dam, have stepped out 
of the project. 

The present allotment marks an in 
crease of $1,400,000 over the original 
estimate of cost. When the dam wa: 
first proposed, the Brazos District e+ 
timated its cost at $3,100,000, and thi- 
amount was allotted by the WPA. wit! 
the provision that construction be su 
pervised by the Corps of Engineer: 
Further investigation by the Army in- 
dicated foundation difficulties, and an 
increase in the allotment to $6,600,000 
was requested. The need for this ad- 
ditional increase was disputed by local 
interests. 


own en 
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THE CURRENT TREND 








This week’s news of contract volume and construction cost factors 


Waterworks Break Record 


Middle Atlantic states contribute 61 per cent of 1937 total. 
New York’s water supply program responsible 


Waterworks construction volume, 
$100,275,000 for the 49 weeks of 1937, 
exceeds all yearly totals recorded by 
Engineering News-Record. This new 


WATERWORKS CONSTRUCTION BY YEARS 
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high and the former record of $99,- 
635,000 in 1928, are due largely to 
waterworks awards in the Middle At- 
lantic states. The lowest annual volume 
since 1925 is $34,586,000, recorded in 
1932. Since 1932 waterworks volume 
has exceeded $67,000,000 every year 
and $92,000,000 in 3 years. The aver- 
age volume for the 12 years preceding 
1937 is $67,061,000. 

Waterworks construction awards for 
the 11 months of 1937 are 4.3 per cent 
of the total engineering awards reported 
by ENR. From 1925 to 1930. water- 
works construction ranges from 1.2 to 
2.8 per cent of the U. S. construction 
total. From 1931 to 1936 it ranges from 
2.3 to 6.7 per cent of the total. 

During the 11 months of 1937 the 
Middle Atlantic states account for 61.3 
per cent of the waterworks total. New 
York City’s Delaware Aqueduct con- 
tracts are responsible for the large 
volume in this section. Far West ac- 
counts for 12.5 per cent of the 1937 
waterworks; West of Mississippi. 9.7 


U.S. WATERWORKS CONSTRUCTION 
GEOGRAPHICAL 
DISTRIBUTION 
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per cent; Middle West, 7.0 per cent; 
New England, 5.3 per cent; and South, 
1.1 per cent. 

In the 12 years preceding 1937. Far 
West averages 30.5 per cent of the 
yearly waterworks construction volume. 
Los Angeles Metropolitan Water Dis- 
trict program from 1933 to 1936 was 
instrumental in establishing this high 
average for the Pacific Coast states. 
For the same period, Middle Atlantic 
averages 20.5 per cent; Middle West 
and West of Mississippi, 17.6 per cent; 
New England, 7.8 per cent; and South, 
6.1 per cent. 


Construction Cost Index 


Levels Off 
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Engineering News-Record Construc- 
tion Cost Index has remained practi- 
cally stationary for three months. This 
levelling off is due to the stabilization 
of the common labor wage average. 
Common labor Is entirely responsible 
for the increases reported in the ENR 
Construction Cost Index for the latter 
half of 1937. The index average for 
1937 is 236.41, 15 per cent above 1936. 
This is the second highest cost year 
on record, but 6 per cent below 1920, 
when 251.28 was the average of a year 
that saw a top of 273.80. 


Business Briefs 


PORTLAND CEMENT PRODUCTION totals 
11,374,000 barrels for October; ship- 
ments 11,190,000 barrels; and stocks 
at the end of the month, 21,572,000 
barrels. Production is 8.8 per cent 
and shipments 14.5 per cent lower than 
a year ago, while stocks are 19.3 per 
cent higher, as reported by the U. S. 
Bureau of Mines. Ratio of production 
to capacity is 52.0 per cent for Oc- 
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THIS WEEK’S FIGURES 


(Thousands of Dollars) 





CONTRACTS 
Week Ending 
Dee. 17 Dee. 9 Dee. 16 


1036 1037 137 
OOD Sidon c5500 $1,466 $5,289 $2,585 
State & Municipal 15,620 17.88 26,008 
Total public $17,086 $23,142 $28,503 
Total private ... 22,767 8.731 7.113 
WEP kesvscves $39,853 $31,873 $35,706 
Cumulative 
, a. kl $2,347,840 


1936 (51 weeks) oe cece eae, OU 
Note: Minimum size projects included 
are: Waterworks and waterways projects 
$15,000; other public works $25,000; indus 
trial buildings, $40,000; other buildings, 
$150,000, 


NEW PRODUCTIVE CAPITAL 
Cumulative 
1936 1937 
51 Wks. 50 Wks 


NON-FEDERAL ...... $920, 501 $1,414,203 


State & mun. bonds.. 495,408 402, 508 
Corporate securities... 244,278 513.630 
PWA loans, grants... 164.727 178,126 
RFC loans ..... eats 24,008 29,939 
Fed. aid for highways 4 ; 200,000 
WIRRPIEBE  cccsesccs $601,237 $746,223 


..-. $1,620,738 $2,160,426 





ENR INDEX VALUES 


Index Base 1913 1926 
Construction Cost (Dee.)..... 244.95 117.75 
Construction Volume (Nov.).. 146 O4 





tober, compared with 53.1 per cent for 
September, and 56.0 per cent for Oc- 
tober, 1936. 


CONCRETE PAVEMENT YARDAGE awards 
for November are 16 per cent lower 
than November 1936, the Portland 
Cement Association reports. Road yard- 
age is 9 per cent lower, and streets are 
33 per cent lower than last November. 
Alleys are 102 per cent above Novem- 
ber 1936. Reported totals are: 


Square Yards Awarded 


November 11 mo, 11 mo. 

1937 1937 1936 
Roads ..... 2,319,836 37,366,949 36,607,457 
Streets ..... 789,458 12,259,273 14,566,437 
Alleys ..... 60,828 520.826 344.505 


Total .. 3,170,122 50.156.048 51,518,307 
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SAW MILL RIVER PARKWAY. 


New Parkways Proposed 
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Iy 4 REPORT to the mayor and board of estimate of 
New York City, Dec. 7, Robert Moses, commissioner of 
parks, urged the purchase of rights-of-way (assessed value 
$8.026.182), to extend the network of parkways among 
the three boroughs of Brooklyn, the Bronx and Queens, 
at the seme time providing connections with the extensive 
parkways of Westchester County and Long Island. Three 
of the four principal routes proposed have a close relation 
to the Bronx-Whitestone Bridge. Commissioner Moses em- 
phasizes that immediate acquisition of the land is neces- 
if advantage is to be taken of present values and 


MRP, 
=~ anBlED EPR 
ie 
oo 
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sary 
of the open country in which most of it is now located. 

The new routes are as follows: 

In the Bronx: (1) An extension of Bronx Parkway south 
along the east side of Bronx Park and thence by way 
of a new direct route to Eastern Boulevard; (2) An 
extension of Hutchinson River Parkway south to the Bronx- 
Whitestone Bridge approach at Eastern Boulevard. <A 
part of this extension, in Pelham Bay Park, was opened 
to the public on December 11. 

In Queens: A Cross Island Parkway beginning at the 
Bronx-Whitestone Bridge and extending east and south 
Little Neck Bay thence Laurelton 
Parkway. 

In Brooklyn: An extension of the Circumferential Park- 
way eastward from the recently completed Shore Drive 
with the Marine Parkway and 

Bay, to a connection with 


SOUTHERN 
STATE 
PARKWAY, 
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along and south to 


around to a connection 


skirting 





thence, Jamaica 


Southern Parkway. GROWS 


CITY PARKWAY NETWORK 
that during Mr. Fenkell’s service with 
the department, and largely under his 
supervision, the water system has 
added 4.102 miles of pipe and the value 
George H. Fenkell, general manager of from about 
of the Detroit Board of Water 
missioners, resigned that post 
after 44 
department, for 20 of which he served 
as general Although Mr. 


Broadway Tunnel Opened 
At Oakland 


Governor Merriam of California on 
Dec. 5 blew open a wall of papier mache 
blocks entrance to the 
Broadway low-level tunnel, opening i! 
to traffic. The twin bore tunnel. 3.168 ft. 
long. is cut under the Berkeley Hills 
and effects important savings in dis- 


Water Manager Resigns 
After Forty Years 


plant has increased 
$5.000,000 to $118.000.000. 
Mr. Fenkel is 64 years old. He began 
his engineering work in 1890 as a rod- 
man for the Akron & Chicago Junction 
R.R., and later for Ionia County. Mich. 


Com- 
Dec. 6 
water 


sealing the 


vears’ service in the 


manager. 


Fenkell is relinquishing his duties as 
general manager, he will be retained 
by the board in an advisory capacity 
with the newly created title of consult- 
ing engineer. 

L. G. Lenhardt, now 
of public works of the city, is to suc- 
ceed Mr. Fenkell. However, until July 
1, when Mr. Fenkell becomes eligible 
for a pension, Mr. Lenhardt will fill the 
position of assistant engineer of water 


commissioner 


system construction. It is expected that 
in July. when he has familiarized him- 
self with the duties of the position, he 
will be appointed to the position of 
superintendent, general manager and 
chief engineer. 

Commenting on his retirement. the 
Board of Water Commissioners said 
that Mr. Fenkell’s “services have been 
of inestimable value to this depart- 
ment.” The commission pointed out 


After a year at the University of Mich- 
igan he became assistant resident en- 
gineer for the Wilkes-Barre & Eastern 
R.R. Eighteen months later, in 1894, 
he joined the staff of the Detroit board 
of water commissioners, as a drafts- 
man. After several months with the 
board, he returned to railroad work 
for about a year and then returned to 
the board, at first as draftsman and a 
few months later as chief draftsman. 
He again interrupted his service with 
the board when he served as civil engi- 
neer for the commissioners of water 
works of Erie, Pa. from 1902 to 1908. 

He returned to Detroit as civil engi- 
neer for the water board and has been 
connected with the city of Detroit since 
that time. He was appointed commis- 
sioner of public works in 1913, and 
general manager of the board of water 
commissioners in 1918. 


tance, elevation and curvature between 
Oakland, Calif. and the valley beyond 
the hills. Each bore of the tunnel con- 
tains a 22-ft. roadway and a 3-ft. walk. 
Considerable difficulty was 
enced in the construction of the tunnel. 
Contract was awarded to Six Com- 
panies of California, in 1934. for 
$3.684.000, and the completion 


expt ri- 


date 
was set for May. 1936. The contractor 
ran into ground difficulties, and in 
1936, with the tunnel about 70 per cent 
complete, abandoned the job. 

Joint Highway District No. 13, owner 
of the tunnel, then called for bids on 
the completion of the tunnel and after 
the first call had brought forth no bid. 
awarded the contract on a second call 
to the George Pollock Co. of Sacra- 
mento and R. G. Clifford of San Fran- 
cisco on their joint bid of $731.000. 
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Arguments Ended 


On Power Loans 
PWA_ loans 


municipal power expected early 
next year 


Decision on for 


Oral argument was concluded De- 
cember 8 before the U. S. Supreme 
Court on cases brought by the Alabama 
Power Co. and the Duke Power Co. 
challenging the actions of the PWA in 
making loans and grants to four mu- 
nicipalities in Alabama and Greenwood 
County, South Carolina, for construc- 
tion of publicly-owned electric facili- 
ties competing with the companies now 
serving the areas. The court now has 
the cases under advisement, and a de- 
cision is expected soon after ‘Jan. 1. 

The decision will determine the fate 
of 52 such projects with a total esti- 
mated construction cost of $84,026,288, 
for which PWA has allotted outright 
grants of $21,674,408 and loans of $30.- 
191,944. All of these are now under 
injunction preventing the transmission 
of the PWA money to the municipali- 
ties in question. 


Acts said unconstitutional 


Company attorneys charged that the 
National Industrial Recovery Act of 
1934 and the Emergency Relief Act of 
1935 are unconstitutional if construed 
so as to permit the allocation of money 
intended for unemployment relief to 
the construction of competing power 
facilities primarily intended to drive 
down electric rates. 

PWA Administrator Harold L. Ickes 
was accused of setting up his own 
standards for approving loan applica- 
tions, basing his decisions more upon 
the existing rate structure in the town 
than upon relief needs, and withhold- 
ing such grants if the utility company 
in the area would agree to a substantial 
rate reduction. Approval of the allot- 
ments would, it was contended, result 
in the complete destruction of the utili- 
ties’ investments in all the towns in 
question. 


Competition legal 

The government’s answer was deliy- 
ered by Solicitor-General Stanley Reed 
and Jerome Frank. They argued that. 
in the first place, the utility companies 
have no grounds for suit, since the 
competition of the respective munici- 
palities is admittedly legal. Should it 
be held, however, that the companies 
have standing on which to base a suit. 
the government argues that loans and 
grants from the relief funds for power- 
plant construction are legal under the 
terms of the statutes, and that Congress 
did not exceed its powers in delegating 
to Administrator Ickes the authority 
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to decide whether or not an allotment 
was justified for any particular project 
which was proposed. 

In making a loan, it was point 4 out, 
it is the duty of the administrator to 
assure himself of the economic stabil- 
ity of the bonds which he is to take. 
and in this determination a study of 
the rates by the competing utility is 
an important factor. If these rates are 
reduced while the project is under 
consideration, the action may impair 
the economic stability of the project 
to such an extent as to make disap- 
proval necessary. No attempt is made 
to force any municipality to build a 
competing project; on the contrary, the 
application is made by the local author- 
ities and it is they who determine what 
type of project—bridge, building. 
power plant, or other improvement— 
is most needed by their town. 


Plan Last Highway Link 
To Circle Manhattan 


The Board of Estimate of the City of 
New York on Dec. 10 accepted the 
plans for a 2%-mi. express highway 
along the southeast end of the Harlem 
River. With this action, plans are now 
complete for an express highway en- 
tirely circling the island of Manhattan. 

The newly accepted parkway, which 
can be seen on the map on page 966 
as a light dotted line labelled “Harlem 
River Parkway,” will join the existing 
Harlem River Speedway, shown as a 
light solid line, to the Triborough 
Bridge. The drive will be 100-ft. wide, 
containing sidewalks and two 32-ft. 
roadways. Commercial activities along 
the riverfront will be made to conform 
with the new drive and the drive itself 
will be screened from commercial ac- 
tivities by a strip of planting. Service 
streets 30-ft. wide will be provided 
adjacent to the drive where private 
property abuts on it. 

When present plans are completed, 
the island of Manhattan will be com- 
pletely circled. On the northwest, the 
Henry Hudson Parkway along the Hud- 
son River will join at its southerly end 
to the West Side express highway, 
which will eventually go all the way 
to the Battery and swing around to 
connect with the East River drive. This 
will extend from the connection north 
to the newly approved Harlem River 
Parkway. 

It is planned ultimately to join up 
the east and west side parkways by 
means of crosstown tunnels at Canal 
St., 37th and 38th Sts., and at 57th St. 
The 37th St. tunnel was approved for 
immediate construction on the same 
day by the Board of Estimate when it 
overruled objections of property own- 
ers near the easterly exit. 


WE 


E K Qty 

Commission Halts 
Utility Merger 

Federal 


mergers 


Power Commission 
hold must 


benefits to public 


Holding that the Public Utility Hold- 
ing Company Act of 1935 does not re- 
utility 
companies in the same territory unless 


demonstrate 


quire the merger of 


operating 
definite benefits to the public will come 
from the merger, the Federal Power 
Commission on Dec. 11 denied an ap- 
plication for permission to merge the 
Inland Power & Light Co. of Oregon 
and Washington with the Pacific Power 
& Light Co. 

The commission expressed its belief 
that the holding company act “is not 
intended to require the merger of two 
operating 
they operate in the same territory and 
each supplement the activities of the 
other. ... 


companies merely because 


Consolidation or merger of 
horizontal operating public utilities is 
not necessarily a ‘simplification of cor- 
porate structure’ within the meaning 
of the . .. act. The simplification of 
corporate structure which is sought to 
be promoted by that act is the elim- 
ination of one or more companies of a 
vertical structure which operate no fa- 
and interests of the 
consumer or the public. .. . 


cilities serve no 
“ .. It is not sufficient for an appli- 
cant merely to show that no serious 
harm may be apprehended as a result 
of the proposed merger or that such 
merger is a matter of indifference. . . 
The burden is upon the applicant to 
show that the proposal is consistent 
with the public interest... . [The com- 
mission must] deny an application for 
approval of the merger when it 
cannot be shown . . . that the consum- 
ing public will be benefited thereby.” 
In the case before it, the commission 
found that no rate reductions or sim- 
plification of regulation could be ex- 
pected from the merger and that the 
merger was not therefore “consistent 
with the public interest within the con- 
templation of the federal power act,” 
and permission was therefore denied. 


Michigan Power Plant 
Washed Into River 


Undermining of the municipal hydro- 
electric dam at Pawpaw, Mich., caused 
a washout into which fell the 
generator and water wheels Dec. 8. 
Soundings indicate that they are more 
than 15 ft. below the original bottom of 
the river, covered up with sand. The 
Pawpaw plant is valued at $50,000. 


power 
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LABOR NOTES 





(oveanon Martin of Oregon is mak- 
ing an attempt to end the critical situa- 
tion created in Portland by the nation- 
wide boycott by the American Federa- 
tion of Labor carpenters union against 
lumber produced by C.LO. workmen. 
The National Labor Board 
has certified the International Wood- 
workers of America, C.1.0.. as collec- 
tive bargaining agent in the Portland 


Relations 


mills, and the consequent shutdown 
has heavily burdened relief rolls in 
Portland. The governor, disregarding 


the N.L.R.B. certification. is holding 
elections of his own in the mills. The 
first election, at the 
Lumber Co.. resulted in a 
the C.LO. by a 
A.F.L. unions, 
will continue their boycott unless A.F.L. 
workers are employed in the mill. 


Inman-Poulsen 
victory for 
376 to 183. 
however, state that they 


vote of 


Disputes between the two labor 
bodies is causing trouble also in the 
city of St. Louis. where the Building 
Trades Council, A.F.L., has objected to 
the city letting a contract to the low 
bidder for showeases to be placed in 
the new Soldiers Memorial building be- 
cause the low-bidding em- 
ploys C.1.0. workers. The low bid for 
the cases was $13.800; others bids are 
$14,950, $15.200 and $16.300. 


company 


ANOTHER City affected 
by building trades demands is Cin- 
There the International Hod- 


carriers and Building Laborers Union 


government 
cinnati. 


has protested to the city council against 
a 50-cent wage rate for common labor 
relief work 


the council by the city manager. The 


on city and proposed to 
union asserted that they had established 


a prevailing wage of 75 cents an hour. 


A Minimum wage scale has been 
adopted by the Maryland Board of 
Public Works to be specified in con- 
tracts on the new state building project 
which is to be carried out with the aid 
of PWA. The from 40 
cents an hour for common laborers to 
$1.80 for certain classes of skilled labor. 


scale ranges 


In Texas. minimum 
state highway projects become effective 
Dec. 17. Rates established as _prevail- 


ing under the Texas law are 40 cents 


new wages on 


per hour for common labor. 50 cents 
per hour for intermediate. and $1 per 
hour for skilled. The expiring rates 
were 35 cents. 45 cents. and 75 cents. 
respectively. 


Skittep labor is not so highly paid 


in Canada, where a wage rate of 80 
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FIRST TIES LAID ON BAY 


‘Le FIRST TIES for the electric railway 
system over the San Francisco-Oakland 
Bay Bridge to be laid on the bridge 
proper were placed at the east end of 
the structure Nov. 29. Charles E. 
Andrew. bridge engineer, officiated, as- 
sisted by E. A. Brown. chief engineer 
of the California Redwood Association, 
and James Graham, superintendent for 
the Pacific Bridge Co.. the contractor. 

A total of 105.000 redwood ties will 
be used in the electric railway system, 
of which about 50.000 will be laid on 
the bridge proper. Ties on the bridge 
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BRIDGE 


range in length from 9 to 15 ft. and 
are 8x9 in. in thickness. 


The ties are laid from a_ special 
traveling platform directly on the 


stringers. The ties are notched to fit 
the stringers at a mill constructed on 
Rinton Hill in San Francisco and ar 
brought onto the bridge with each tie 
marked for a specific place in the road 
bed. The notches vary in depth from 
14 in. to 114 in., depending upon the 
position of the tie in the roadbed. Ties 
are being laid at the rate of about on 
a minute on the bridge proper. 





cents an hour established for 
Ottawa carpenters under an industrial 
standards act agreement this 
month. This rate has been received in 
the past by union carpenters. but under 
the new agreement all carpenters must 
receive it. An 8-hr. day and 44-hr. week 
are provided for in the agreement, as 
cents after 


was 


early 


is a wage increase to 85 


May 1. 


Provision for licensing of journey- 
men plumbers has been made in an 
ordinance passed last month by the 
city council of Buffalo. To obtain a li- 
cense plumbers must give a statement 
of their experience and pass an exam- 
ination. Licensed journeymen plumbers 
may not compete with their employers 
on odd jobs. as the ordinance specifies 
that those work as journeymen 
plumbers must be in the employ of 
another. Provision is made for appren- 
tice plumbers to file a statement of the 
beginning of their apprenticeship so 
that evidence of their training may be 
available when they come to apply for 
a journeyman’s license. Fines of $250 
are provided for doing plumbing work 
without a 


Ww ho 


license. 





Ohio Flood Projects 
Are Approved 


Presidential approval of project al- 
locations has cleared the way for an 
immediate start on fifteen local flood 
protection jobs on the Ohio River and 
one at Middlesboro, Ky., on the Cum- 
berland. with an aggregate estimated 
cost of $24.877.000. This work will be 
carried on by force account in orde! 
to utilize the largest possible amount 
of relief labor. An allotment of $5,000.- 
000 from relief funds has been made. 
which is all that can be spent before 
the end of the fiscal year next June. 

The projects were authorized by a 
bill approved Aug. 28, 1937, which 
directed the Chief of Engineers to 
select a list of urgently-needed projects 
in the Ohio Valley from the comprehen- 
sive plan for flood control in that area 
submitted to Congress last spring. Fac- 
tors considered in making the selection 
included the amount of protection new 
given the respective localities, the abil- 
ity of local governments to provide the 
needed land, and the availability 0! 
relief labor. 
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N. Y. Tunnel Contracts 
Remain Unsigned 


No explanation available for 


high wage rates stipulated in 


specifications 


Signing of the contracts for the first 
three sections of tunnel on the Dela- 
ware River aqueduct has been delayed 
by the New York Board of Water Sup- 
ply, though awards were made to the 
low bidders shortly after bids were 
opened on Nov. 9. Although no inform- 
ation is forthcoming as to why the 
contracts have been held up, or when 
or what action will be taken, the delay 
is assumed to be caused by the board’s 
reluctance to proceed under the high 
wage rates certified to it by the city 
comptroller as prevailing. 

Just why the wage rates stipulated 
in the specifications were set higher 
than those prevailing, in fact higher 
than have ever been paid in the Metro- 
politan area of New York, still remains 
a mystery. The board objected to the 
high rates, and even considered post- 
poning opening of bids, but after con- 
sultation with the comptroller’s office 
went ahead with the opening as sche- 
duled and subsequently awarded the 
three sections for nearly $34.000,000. 

Under Art. 8. Sec. 220, of the New 
York State Labor Law, any _ public 
agency within the state contemplating 
construction work must apply to the 
fiscal officer of the political subdivision 
involved for the prevailing rates being 
paid in the vicinity of the work to be 
done, and these rates must be stipu- 
lated as minimum scales to be paid 
under the contract. In the case of New 
York City, the city comptroller is the 
fiscal officer that determines the rates. 
Following custom in cases 
where the work lies outside the city 
limits, the comptroller appealed to the 
State Department of Labor to ascertain 
the prevailing wages in Westchester 
and Putnam Counties, where the tunnel 
section is located. Under the law the 
comptroller is not required to seek 
the aid of the labor department nor 
to accept its findings; likewise the 
department is not compelled by law 
to ascertain prevailing rates for city 
work. Action is voluntary on both sides. 

However, the commissioner of labor 
furnished the comptroller with a set of 
rates for the various labor classifica- 
tions, and these were certified to the 
Board of Water Supply as prevailing, 
and thus were incorporated into the 
contracts. Many of the skilled rates 
at $2.1214; corresponding 
classifications on New York City sub- 
way work run from $1.65 to $1.75 
(ENR, Nov. 18, 1937, p. 811) 


The comptroller has made public his 


previous 


were set 


ENR 


NEWS OF THE VW 


side of a controversy that 


and the 


develope d 
office labor de- 
prior to bids. 
Correspondence between the two shows 


between his 
partment opening of 
that the labor commissioner, after re 
protests from bidders, 
that the bids be postponed 
pending a redetermination, and then 
almost immediately advised the comp- 
troller that as far as the labor depart- 
ment was concerned the rates as orig- 
inally determined should stand. The 
comptroller, in turn, notified the Board 


ceiving 


sug- 


gested 


Temporary Rail Tunnel | 
Planned at Shasta | 


An early agreement is expected 
between the Bureau of Reclama- 
tion and the railroad line oper- 
ating through the site of Shasta 
Dam, major item in the Central 
Valley project. The agreement is 
based on a new plan for hand- 
ling the railroad relocation which 
is expected to save two years in 
the time of building the dam. 

The relocation plan, announced 
Dec. 13 by Commissioner of Re- 
clamation Page and R.  F. 
Walter, contemplates driving a 
temporary railroad tunnel under 
the west abutment through which 
trains would while the 
dam was being built. Construe- 
tion of the dam and of a 37-mi. 
relocation of the railroad 
thus proceed simultaneously. 

“It appears likely”, Mr. Page 
said, “that we shall be able to 
announce soon a contract under 





operate 


could 


which the government will reim- 
burse the railroad for vacating its 
present right of way in the Sacra- 
mento Canyon and the railroad 
will undertake its 

building a new line.” 
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of Water this effect the 


night before bids were to be opened. 


Supply to 


and the opening proceeded as scheduled. 

In an interview with a representative 
of Engineering News-Record, an as- 
sistant commissioner of the labor de- 
partment refused to how the 
high rates were determined, other than 
to intimate they were ascertained from 
field sources. No hearing was held; 
none is required by law. The depart- 
ment made no attempt to defend or 
justify the rates. 

It is reported that a New York con- 
tractor when compiling his bid person- 
ally protested to the Department of 
Labor and was told that the high rates 
were demanded by labor leaders of 
Westchester County who threatened to 
call a construction strike if their de- 
mands were not met. 


reveal 
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Northern California 


>: ss a . ’ 
Rivers in Flood 
Dam and bridges washed out 
and buildings destroyed as rivers 
rise 
flood condition in 


many vears took heavy toll of bridges 
railroads. 


The most serious 


and highways in northern 
California as rivers there reached flood 
level over the weekend of Dec. 12 as a 
result of throughout the 


previous week. Few main highways in 


heavy rains 


remained 
trafhe and many towns were completely 


northern California open to 
marooned, Heavy damage was done to 
frame buildings in the lowlands and 
several lives were lost. 

At Red Bluff the Sacramento Rivet 
rose 18 in. above the record set in 1909. 

Numerous breaks occurred at levees 
glong the Sacramento River. At 
point repairs were made with sandbags 
placed by sacks 


one 


workmen 
dropped from airplanes. 

The entire settlement of City 
inundated when the Sacramento 
broke through the levee at three places. 


Dam 
The Pine Creek reservoir dam above 
Alturas burst, flooding the streets of 
the city, washing out a number of resi 
dences and buildings, and foreing the 
3.000 inhabitants to 
higher ground. 
At Downieville. debris lodging against 
a two-year-old concrete highway bridge 
over a fork of the Yuba River caused 
undermining of the northern abutement 
and the loss of one 40-ft. rigid frame 
span. Many frame buildings were de- 
stroved by backwater from the bridge. 


using 


Butte 


was 


breaks 


city’s move te 


Traffic Engineering Bureau 
Planned in Detroit 


A traffic engineering bureau headed 
by a qualified traffic engineer and hav- 
ing three assistant three 
clerks and five recorders at an annual 
personnel cost of $34,000 is in the 
process of formation in Detroit, Mich. 
It is a division of the Police Depart- 
ment and is established following rec 
ommendations in a report of F. M. 
Kreml. directing the work of the Acci- 
dent Prevention Bureau. 

Engineering phases of traffic control 


engineers, 


to come under the new bureau _in- 
clude trafic signs and signals, park- 
ing. traffic routes, development of an 
integrated system of stop-and-go lights 
and a coordinated system of thorough- 
fares for large trafhe volumes. 


Vews Continued on page 995 
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COMMENT And DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Land Descriptions 


Sir: Some more about “Land De- 
scriptions.” 

Following is the description given 
me for a tract that I was to survey 
and establish corners on: 

“Beginning at a cabbage in a ham- 
mock; thence west 98 chs to Pride of 
Egypt; thence N. 80 degrees W. to 
a pine; thence along a public road 
S. 50 degrees E. to a stake; thence 
E. 100 chs to Tomoka River; thence 
along Tomoka River to its mouth: 
thence along Haulover River to 
Pp. ©: B.” 

To explain somewhat: A cabbage 
is a species of palm of which the 
heart is edible and resembles cab- 
bage in taste; a hammock is a 
densely grown, jungle like, some- 
what elevated part of land; the Pride 
of Egypt is also a tree. Only south- 
ern people are familiar with these 
appellations. Will also that 
after considerable investigation and 
study I was able to make a satisfac- 
tory survey of above. 

Can you beat this? 

C. E. Garnett 


Daytona Beach, Fla., November 22, 1937. 


state 


Sir: I have been considerably 
amused and interested by the rather 
picturesque real estate descriptions 
coming in from various sources but 
have not yet seen one that quite 
matches the following that is taken 
verbatim from the Town Records of 
East Parish of Guilford, now the 
town of Madison, Conn. 

“A terrior of land belonging to 
Nicholas Munger deceased this 30th 
day of March, Ano: 1670 as fol- 
loweth:—?his home lott at the Neck 
containing and allowed for 3 akers 
more or less fronting upon the high- 
way going into the Neck on the North 
rearing back to the beach South 
bounded by the land of Steven Bishop 
west by the common land East from 
a parsell of upland lying in the Neck 
containing thirty-two acres more or 
less allowed for seaventene running 
crosse from the Neck river on the 
North to the Sea on the South past 
the land of Daniell Benton past the 


land of Steven Bishop on the east a 
way being allowed crosse the said 
lotts as in all the rest of the lotts 
there.” 

As Prof. L. E. Conrad of Kansas 
State College remarked when he read 
the above, “That proves one thing. 
We are improving.” 

H. H. Muncer 


Manhattan, Kansas, November 27, 1937 


Painless Square Root 


Sir: The average person finds the 
determination of square root of large 
numbers a task; either by the con- 
ventional method or by the use of 
seven-place logarithms if interpola- 
tion is necessary. The slide rule will 
give only three terms but can be 
made to yield three or four addi- 
tional terms following a simple cal- 
culation. In the example given below, 
set up the number as shown, omitting 
the decimal point. We know from 
inspection where it belongs in the 
root. 


(1) By slide rule, find the square 
root to the first three terms. Square 
it and subtract from the number and 
divide the difference by two. Place a 
decimal point where shown. 

(2) By slide rule, divide the quo- 
tient just obtained by the partial 
root, the result being the next suc- 
ceeding terms. 

Example I. Find \/ 805.1286 
(1) By slide rule, Ist three 
terms = 28.3 
283 
283 
849 

2264 

566 

8051286 
—80089 

2 423.86 

211.93 


slide rule. 


80089 


(2) By 
terms are: 

211.93 /283 = .749 

Then \/805.1286 = 28.3749 
(The correct result is 28.37478-+-) 


next three 


In the arithmetical solution of 
square root, we use a divisor com- 
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posed of twice the root already {, 
plus the next term. In the exan 
given above, we have in effect, < 
the same thing by taking one-hali 
the remainder, but we have ign. 
any consideration of the next t 
Such consideration may be given |) 
subtracting the square of the 
term from the difference befor: 
viding by two, but ordinarily 
refinement will not be needed. If the 
Ath term is over five as in Exam) 
then the last place found will 
from one to three units too great: bu: 
if under five it is of no consequenc 

If, in exceptional problems, even 
more places are desired in the root. 
they may be obtained by squaring the 
first five or more places already 
found, obtaining a new half differ- 
ence, and dividing by slide rule as 
before. 

James L. Doy ie 


Fairmont, W. Va., November 13, 193; 


Twisted Bar Steel 


Sir: I was surprised to note from 
Mr. Strehan’s article “New York's 
New Building Code” (ENR, August 
19, 1937, p. 316) that the working 

cold-twisted twin bars 
were 50 per cent greater than al- 
lowed in ordinary reinforcing bars. 
As a member of the advisory board 
dealing with the 
building regulations of the City of 
Sydney and a member of the com 
mittee which prepared the Australian 
Standard Specification governing the 
use of structural steel in buildings. 
I watch very closely the advances 
which are being made in your build: 
ing practice. 

I have recently seen some pam: 
phlets relating to cold twisted twin 
bars and am of the opinion that the 
stresses mentioned therein are « 


stresses in 


revision of the 


cessive. 

My chief objections to the exces: 
sively high stress preference allowed 
for this particular type of reinforse- 
ment are: 

(1) When used in a building of 
any length where proper contraction 
joints are an objection, the natural 
contraction of the concrete at con: 
struction joints is liable to cause a 
fracture of the reinforcement which 
has had its valuable capacity fo 
local elongation removed by the pre- 
liminary twisting. 

(2) Indented or corrugated bars 
were not supposed to require hooks. 
but under many conditions of loading 
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hooks have been found essential. As 
the bond for twisted bars should be 
similar to that permissible in in- 
dented bars, hooks also will be essen- 
tial, and the hooking may cause 
fractures which would be a potential 
cause of failure. 

(3) In the majority of structures 
of any importance advantage should 
be taken of the compression value of 
the steel placed in the lower face of 
beams passing over the heads of 
columns. In practice the twisted bars 
will be used for this purpose and 
owing to their “form or shape” they 
will have a greater deformation and 
in thin beams may cause a bursting 
of the concrete. 

(4) In practice any two bars taken 
from the stock pile for twisting may 
be quite variable in quality and may 
even vary in grade; and on this ac- 
count one of the bars may be on the 
point of fracture without detection. 

(5) Owing to ultimate strength not 
being increased, the factor of satety 
against the collapse of a structure is 
reduced to a dangerous limit. No 
matter what 
buildings will continue to be sub- 
jected to overloading from time to 
time. and the appearance of fractures 


regulations — specify. 


in beams due to overloading, com- 
hined with the low elastic limit of 
ordinary mild steel, is a valuable 
safety indicator. From the public 
safety point of view it might be 
preferable to permit the 50 per cent 
increase in working stress in ordi- 
nary steel rather than allowing it for 
this class of reinforcement. 

A. S. MacponaLp 


Consulting Engineer 
Sydney, Australia, Nov. 1, 1937 


Bottom-Drive Piles 


Sir: The article on foundations of 
the West Side Highway. ENR, Nov. 
1, 1937, states that shells were driven 
by a large pile hammer seated on an 
H-beam across the caisson at the top. 
This work was done in 1930. I am 
the originator, and was the first one 
to use the method of driving large 
caissons without compressed air by 
the use of I-beams. Applications for 
patents were made in 1928. and pat- 
ents were granted subsequently. The 
method includes welding one or more 
I-beams near the cutting edge of the 
caisson and inserting the hammer or 
hammers in the caisson. Thus the 
force of the blow is delivered at or 
near the bottom instead of transvers- 
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ing the entire length of the caisson. 

The I-beam can also be placed at 

any position in the caisson. This 

method is also known as the bottom 
drive. 

Maurice BLUMENTHAL 

New York, November 27, 1937 


Flood Runoff Formulas 


Sir: The statement in parenthesis 
following Eq. 6, p. 866, Nov. 25, re- 
fers to an intended revision of the 
expressions for the terms A and B to 
make them consistent with Eq. 1. 
The revised forms of these terms are 
as follows: 


( 
pee! tae othe. 
6] / 
or less. or 
De lg ecient hae 
T —10F creater than 3 
/T.—T 
8B = 100 (z — : 
eae OP Voal at 


Eq. 7 was intended to be deleted. 
In the last equation in the middle 
column of p. 866 the term @ should 
be inserted after 645c. 

Vicror H. CocHrane 
Tulsa. Okla.. Nor. 29. 1937, 


Promoting Appreciation 


Sir: We are planning an Engineers” 
Week in Raleigh from January 23rd 
to 29th. Although this is the first 
year we have attempted anything of 
this character and on this scale at 
North Carolina State College. the 
object is fairly well defined, namely. 
to increase the effi iency of the sur- 
veyors and engineers and at the 
same time to develop better social 
contacts with the professional men 
of the state. 

We are trying, also. to make this 
a general engineer's week all over 
the state of North Carolina and are 
endeavoring to get the Rotary, Ki- 
wanis, Lions, and other civic clubs 
to devote their meetings that week to 
the engineering works in their re- 
spective communities and to invite 
some engineer to tell them of these 
works and their economic and social 
importance. 

If properly planned and sponsored 
a movement of this character all over 
the country might react most favor- 
ably to the engineering profession. 
In other words, if once a year we 
could get the civic clubs to permit 
some member of our profession to 
explain to them the importance of 
the engineering work going on in 
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the various communities, 1 believe it 
would do much to create a_ better 
understanding and a better apprecia- 
tion of the engineering profession. 
Furthermore, it would give an op- 
portunity for a few engineers to get 
credit for some of their work. 
BLAKE R. Van Leer 


Dean of Engineering 


Raleigh. VN. C.. December 2. 1937 


Concrete’s Permanency 


Sir: It is our regular practice to 
inspect the structures that have been 
built both by ourselves and by other 
builders, as the best way to obtain 
data to use in future work. A few 
of these works have been built from 
our own designs, but most of them 
from plans and specifications pre- 
pared by some of the best engineers 
in this country. All of them were 
carried out under competent inspec- 
tion by the owners. whether states, 
municipalities. or private parties. 
There have been notable changes in 
the construction of highway bridges, 
and designers have followed through 
from timber or steel to rigid frame 
concrete. with abutments of rough 
stone or concrete to expensive stone 
abutments and arches with concrete 
intrados., 

We are noting that in the concrete 
bridges there are too many instances 
of deterioration in the superstrue- 
tures. This appears to be due to leak- 
age of water through the floors, 
spandrels, parapets. and arches. 

Practically all of these bridges 
were waterproofed while being built, 
for the necessity was more or less 
well understood. Different methods 
of waterproofing were used, but the 
results have been about the same. 
Besides being unsightly, these defects 
will in time become dangerous to 
the integrity of such structures. 

In view of the foregoing facts, it 
would seem that there is an inherent 
weakness in the material of which 
they were built. that is, in concrete 
itself. as it was made and used in 
the past, and as it is made today. 

Therefore, unless this fault can be 
corrected, the slogan of “Concrete for 
permanence” will have to be under- 
stood to mean that. for exposed su- 
perstructures, concrete is no more 
permanent than wood or steel, pro- 
vided that wood is protected by treat- 
ment, or steel by painting. 

Joun G. HoL_prooxk 


John G. Holhrook & Son 
Westbrook, Conn., Dec. 8, 1937 
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VIVING GOOD SERVICE under a_business- 
like system is by no means impossible in 
city administration, as the story of results obtained 
at Cedar Rapids, in this issue, demonstrates. 
Written from the personal record of a keen and 
experienced observer, the story presents a true pic- 
ture of the city’s water service. Other accounts of 
similar management results, to follow in later 
issues, will give further evidence that competent, 
economical utility service is within the reach of 
any city provided it is willing to assure its water 
department the requisite knowledge, autonomy and 
continuity of service for operation on a consistent 
business basis. Every waterworks man will find it 
profitable to read the details of what is being 
accomplished in the cities covered by these ac- 
counts, bearing in mind that like cases can be 
found in all quarters of the country. Perhaps be- 
cause water is a primary necessity and so is under 
the eye of the public, efficient management of water 
service is making large strides. It is yet far from 
general, but current progress gives hope that in 
time it will be found everywhere. 


An Important Advance 


F Loop rorecastine as established in Pennsyl- 
vania since the great floods of 1936 sets a new 
standard of essential public service that ought to 
find early adoption in other states. The Pennsyl- 
vania program constitutes an important and much- 
needed advance. It has twofold value, for in addi- 
tion to giving warning of dangerous floods and 
thus reducing life and property losses it will also 
extend the now sadly inadequate data on amount 
and distribution of rainfall. The gain that may be 
expected from this latter service is patent to every- 
one who must make water calculations from the 
present thinly scattered records, and who finds that 
often he has to guess a bit wildly in filling out the 
gaps. Under present conditions waste of money in 
the planning of river work can hardly be avoided; 
the fuller data furnished by an adequate network 
of recording gages will make it possible to design 
more precisely and build more cheaply and safely. 
With the efficient self-reporting recorders now being 
put into use the possibilities of rainfall and stream- 





Q72 - ENGINEERING 





NEWS-RECORD: 


December 16, | 


flow observation are so greatly enlarged as to giy; 


prospect of a wholly new scope of water data 
the advantage of public safety and economy. 


Industrial Waste Problems 


InpusrriaL wastes came prominently ty) 
tention recently at Buffalo and Niagara Fall-. | 
periences there, 
are current illustrations of the well-known {, 
that some of the most vital and difficult pro} Jen 
of stream-pollution abatement arise from the was 
products of industry. These often are much mo: 
harmful to stream purity than is domestic sewag 
and unfortunately technical knowledge has | 
yet found simple ways of dealing with them. | 
most cases they cannot be handled effective, 


municipal treatment plants. The problem is o: 


for the industry itself; since poisons or material: 
of corrosive or explosive character should o))i. 
ously not be discharged into sewers or strean: 
until reduced to harmless form, it is necessary tha’ 


industry should make waste-treatment its speci: 
study. Much has already been accomplished. | 

a much larger amount of work remains to be done. 
In this work industry will find the public authori: 
ties ready to give full cooperation. 


Parkways Go To Town 


S ince ENTERPRISING Westchester County first 


demonstrated how to plan and build parkway-. 
much new mileage has been added to the park- 
way network in the New York metropolitan area. 


As a result three arterial routes converge 01 
the city from Westchester at the north and 
from Long Island on the east. Until recent) 
these arterials ended at the city line; like mox! 
cities New York still had only its horse-and-bugg 
streets to offer motorists. But now the parkway: 
are going to town. Beginning with the Triboroug! 
Bridge, whose approaches brought one Long Island 
parkway into the city, other extensions have bee! 
built, and here and there pieces of circumferentia! 
arterial routes have been constructed. A further 
step—and in many respects the most important one 
—was taken last week when park commissione! 
Robert Moses requested funds to purchase lan 
for additional parkways which will tie together 
the loose ends now existing into a continuous net: 
work of arterials. Thus does New York City sees 
to bring its outlying parkways into town. From 4 
national viewpoint, this evolution is important @- 
indicating a type of highway construction tha! 
faces every major city. 


A Bad Precedent 


N on-ExisTENT WAGE RATES can hardly be con- 
sidered a sound or fair basis of specification 0! 
wage minimums for construction of a public-works 
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undertaking. The Delaware Aqueduct contracts now 
pending bring up the issue. The minimum wage 
rates there specified are higher than any scales 
now paid. To put forward such rates as “pre- 
vailing” robs the public and sets a dangerous prece- 
dent. In the case of the contracts for the first twenty 
miles of the Delaware River aqueduct of the New 
York water supply, the city comptroller, who under 
the law must ascertain the prevailing rates and 
certify them to the contracting agency as mini- 
mums to be paid, sought and received the aid of the 
state department of labor, as the site is outside the 
city limits. The rates in question are those cited by 
this department. Just how they were ascertained is 
a mystery which the department refuses to clear 
up. Suspicion points to undue labor influence. The 
law requires the public to insist that the contractor 
pay not less than prevailing rates, but it does not 
require or permit it to insist on higher wages. The 
ascertainment of prevailing rates is not a bargain- 
ing procedure; it is a simple determination of fact. 
A false declaration of fact in this instance threatens 
to mulct the public of millions of dollars. If not 
revoked and corrected it will also put a sharp brake 
on improvement enterprise. 


Key to Prosperity 


A rraper iN copper or in sheep’s wool tends 
to regard his business as the central factor of the 
general welfare. In the same spirit men engaged 
in construction believe that active construction 
makes national prosperity, while dull construction 
makes hard times. But quite apart from any self- 
centered opinion there are strong economic reasons 
for rating construction as the key to prosperity. 
To sum them up in a word: All other business of 
the country is concerned solely with producing 
consumable goods and services and with consum- 
ing them, a process that leaves no surplus and 
permits of no saving. The people engaged in it 
live, so to say, by taking in each other’s washing. 
Construction alone creates the annual increase 
in national inventory by which national savings 
are measured; and in doing so it employs 
those millions of workers who are not needed in 
doing the washing. Without construction there 
can be no profit, nor can there be full employment 
and full production. It is for this reason that con- 
struction is in fact the central item of the country’s 
activities. Investigating the same question from 
a very different starting-point, William Stanley 
Parker this week presents a statistical proof. His 
analysis indicates that nearly all of the depres- 
sion effect was due to decrease in construction and 
the secondary incomes which it produces. He estab- 
lishes a strong case for the claim that recovery 
awaits the full return of construction. And in doing 
so he proves also that until we learn to stabilize 
construction we cannot attain stable prosperity. 
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Railroad Construction 


oe normally spend large sums annu- 


ally on construction. Last yeai, despite thei 
unfavorable financial condition, they spent on 
roadway and structures $140,000,000; in the dec- 
ade prior to 1929 they paid out an average ol! 
$800,000,000 a year. Hence the construction indus- 
try has a large stake in railroad prosperity. 

Today the railroads find themselves probably in 
the worst condition ever experienced in their his- 
tory. Railroads operating 71,386 miles, or 28 per 
cent of the mileage of the country, are now in re- 
ceivership. Part of the trouble is historical, the 
effect of exploitation by the bankers. But part is of 
more recent origin. 

Since 1932, increase in trafhe has been more 
than offset by new increases in operating costs. In 
1936 the railroads had a net income of $164.- 
630,000 which was available for new improve- 
ments, reduction of debt and dividends. But dur- 
ing the current year their income has been cut 
$150.000,000 by loss of emergency freight rates. 
while their expenses have been swelled by increased 
cost of materials and supplies, $125,000,000; so- 
cial security and retirement taxes, $59,000,000; 
wage increases granted under the Railroad Labor 
Act, $41,000,000. Thus, with $225,000.000 addi- 
tional expense, their revenues have been cut by 
$375,000,000. Pending are demands for a 20 per 
cent increase from the five brotherhoods, $116.- 
000,000, and increased costs of $100,000,.000 due 
to the 70-car train bill now before Congress. 

To offset this the Interstate Commerce Commis- 
sion recently authorized increases in selected 
freight rates that are expected to yield $50,000,- 
000 annually. Pending before the LC.C. is a 
petition for a general increase of 15 per cent in 
freight rates and 25 per cent in eastern coach fares. 
This would produce about $507,000,000. 

The increase of $660,000,000 in costs since 
1933 is largely beyond railroad control. Whether 
the roads can move back toward financial stability 
in 1938 is now up to Congress and its agents, the 
Interstate Commerce Commission and the Railroad 
Labor Board. The power to increase operating costs 
of publicly regulated utilities ought to carry with 
it responsibility for finding the means for meeting 
those costs, but evidence of the correlation of these 
two is notably lacking. It is easy to respond to the 
importunities of pressure groups, and hard to carry 
that action to its logical conclusion. 

If the I.C.C. should act-favorably on the petition 
for a 15 per cent rate increase, and if the Railroad 
Labor Board should turn a deaf ear to the dernands 
of the best paid groups of railroad employees, the 
railroads may be on the road to normal conditions 
in 1938. If they are, the construction industry may 
see more normal expenditures for new facilities. 










































ENGINEERING NEWS-RECORD December 16, 1937 








PICTURES IN THE NEWS 


Pros IDING BETTER HIGHWAY FACILITIES 
for Ohio. Above are shown three arches of the 
Little Miami River Bridge at Foster's Crossing. 
Ohio. At right, traffic will be brought into Cincin- 
nati over this elevated roadway, part of the city’s 


Columbia Ave. improvement. 


ENR Staff Phoios 


Mathieu Photo 


New YORK’S NEW WEST SIDE INCINERATOR. This structure. recently completed. replaces an 


old plant at the same location. In the foreground a section of the west side elevated highway is seen. 
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Construction and National 


by WILLIAM STANLEY PARKER 


Architect, Boston 


lncome 


National income fluctuates with construction activity, on the way down and in 


recovery, which means that prosperity waits on revival of normal construction 


For some years it has been held by 
leading economists and construction 
men that general prosperity is de- 
pendent on the amount of construction 
activity. Strong evidence supporting 
this belief is brought forward by 
the author through a new form of 
analysis of depression statistics. He 
that as construction slowed 
its 1928-29 rate the na- 
tional pay envelope grew slimmer, 
and likewise that construction re- 
covery after 1933 was matched by 
increase in income. His conclusion: 
To cut down the relief roll we must 
speed up construction. —EDITOR 


finds 
down from 


a is said to be the 
second largest “industry” in the 
country, second only to agriculture. 


How much of the national income 
is created by the operations of this 
industry ? 

Whether the depression caused 
the slump in construction or vice 
versa need not be decided. Let us 
assume that some outside cause led 
to stagnation of all forms of enter- 
prise, and then let us analyze the re- 
sults of this stagnation to learn how 
much of the loss in national income 
was due to the lessened activity in 
construction. 

It will perhaps be well to point 
out here that this process of appraisal 
cannot be applied to all other classes 
of activity, and the sum total of all 
results made to equal the national 
income. Duplications make this im- 
possible. For example, some of the 
elements of construction represent 
capital investments in agricultural or 
manufacturing enterprises, and the 
secondary incomes resulting from 
primary activity in construction con- 
stitute parts of agriculture, retail 
merchandising, manufacturing and 
service activities. Nevertheless it 
should be possible to determine how 


much the general prosperity suffers 
from a falling off in construction. 

If the activity of the construction 
industry is charted in relation to the 
national the chart 
us to trace its fluctuations and com- 
pare them with the fluctuations in 
total national income. 
relationship between these two fluctu- 
ating totals would naturally imply 
some direct relationship. 


income, enables 


A consistent 


Data of the comparison 


A few assumptions are necessary 
as a basis for the graphic comparison. 
They are somewhat arbitrary, but 
reasonable, and, if they are finally 
shown to be in some degree in error 
the conclusions ate not necessarily 
invalidated. I believe that revision 
of the diagram to fit any other 
reasonable would not 
change the essential indications but 
would merely modify their relative 
intensities. 

The assumptions are: 

(1) The national income is that 
given by the Brookmire Bulletins, 
Inc. Several national estimates vary 
only slightly. Any of these estimates 
would serve equally well. 

(2) The total construction for each 
year, including private construction, 
public works and public utilities, is 
that given in the Department of 
Commerce bulletin on the construc- 
tion industry of April, 1936 (the 
amounts indicated for 1935 and 1936 
are based on additional information 
available since the Bulletin was is- 
sued). The figures given are primary 
expenditures, and include both direct 
labor, or labor on the site, and in- 
direct labor, or labor involved in 
producing, fabricating and transport- 
ing the materials and equipment to 
the site plus all other items of cost 
incidental to the work. 

(3) The secondary expenditures 


assumptions 


(for consumers’ goods and services} 
that result from the primary expendi 
tures on construction work are vari- 
ously estimated. Such estimates are 
subordinate as- 
sumptions. It is generally held that 
secondary expenditures vary accord- 


ing 


based upon many 


to surrounding conditions, tend- 
ing to be relatively less in a period 
of depression and more in periods 
of good business. 

The curves in the diagram (next 
page) show indications based upon 
two assumptions: (a) $2 of secondary 
for each $1 of primary within the 
year; (b) $1.50 of secondary for 
each $1 of primary. A third possible 
assumption is to use a combination 
of the two, that is, to use a ratio 
of 2 to 1 during the good times up 
to 1929 and in the period of renewed 
hope beginning with 1935, and a 
ratio of 1} to 1 during the interven- 
ing depression years. 

Of course, the repercussions of the 
expenditures in the latter part of any 
year extend into the next year. For 
the purpose of this study, however. 
the above assumption is believed to be 
sufficiently accurate, especially in 
view of the fact that there is no gen- 
eral agreement on what the actual 
factor is that represents the secondary 
spending. 

The peak of construction was 
reached in 1928, while the peak na- 
tional income was earned in 1929. 
A fictitious prosperity continued for 
a year after construction had started 
on the down grade, sounding the 
danger signal that seemed to go un- 
noticed. At the construction peak, 
1928, primary expenditures were 
about 16 per cent of the national 
income; at the depth of the depres- 
sion they were about 8 per cent. 
Taking the primary and secondary 
the 2 to 1 
assumption for secondary) the con- 
struction industry accounts for 48 
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Total income from 







Billions 


< 





-—o—o _———. . 
— 
~ 
a 





‘ . ~ 
Secondary = 15 times primary =~. 
+ Fn 


Total construction 









i927 1928 1929 1930 1931 


out the depression and during recovery. 


per cent of the national income in 
1928 and 25 per cent in 1933. If the 


1} to 1 assumption is used, the per- 































centages are correspondingly some- 
what lower. 

the construction industry 
represents substantially all the capi- 
tal goods activities, the remainder of 
the represents al- 
most entirely the consumer goods and 


Since 


national income 


services and manufactures not con- 
resulting from the 
work of construction. It is commonly 


noted that in periods of booms and 


nected with or 


depressions the production of capital 
goods fluctuates widely, while pro- 
duction of consumer goods, repre- 
senting many basic necessities, tends 
to fluctuate much less. 


What the diagram shows 








The diagram above shows for 
each year after 1929 the reduction in 
the total national income below the 
1929 peak, and after 1928 the total 


reduction in the primary and second- 













below its 
peak. How do these statistics 


ary construction income 


1928 
given compare? 

In 1929, (hereafter 
this term will mean the total of pri- 
mary plus secondary construction in- 
the 2 to 1 assumption) 
showed a loss of two billions, while 
Wall Street had lifted the national 
income some 4 billions. In 1930 con- 
struction showed a total drop of 6 
billions, the national income dropping 
9 billions. At this time the country 
was completely cured of speculation, 
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and the currents of national income 
thereafter acted more normally ac- 






























cording to surrounding  circum- 
stances. 
Comparison of the two sets of 


figures now takes on a significant 
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National income fluctuated in direct ratio with total construction income through- 


uniformity. In parallel columns the 
figures for reduction in national in- 
come-and in construction are: 


DEPRESSION EFFECTS 


(billions of dollars) 


Con- 
struction 
drop in 


National 


Income, Construction, 


drop drop percent of 
from peak from peak income drop 
1031 21 14 66 
193: 34 23 6S 
1933 30 20 71 
1934 0 23 7 
1935... 25 20 sO 
1936.... 19 13 68 


These show a very steady general 
relationship. Great accuracy cannot 
be claimed for the yearly figures for 
construction, especially as the larger 
portion of each is secondary income 
based upon an assumed factor. The 
significance of the diagram lies in the 
fairly consistent relationship of the 
loss in incomes to the 
loss in national income. 


construction 


The diagram indicates that the drop 
in construction for about 
73 per cent of the drop in the national 
And the result is affected 
only slightly if we accept the smaller 
ratio of 1} to 1 to indicate the sec- 
ondary incomes. On this basis the 
table would be 
below, with an average percentage of 
about 68: 


accounts 


income. 


above changed as 


FOR CONSTRUCTION RATIO OF 
1 TO 1% 


Construction 


Income drop drop Percent 
21 12 a7 
34 20 ao 
35 = 6s 
0 20 eo 
=) 1s 72 
19 i2 63 


If the other alternative assumption 
first mentioned is accepted, viz. a 
ratio of 2 to 1 during good times 
and 1} to 1 during the deep depres- 
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sion (1930 to 1934), there would | 
an increase in effect, as the accun 
lated losses in construction incor 
would be greater, being measured 
from the higher peak to the lowe 
valley. On this basis the table jx: 







FOR VARIABLE CONSTRUCTION 
RATIO 









Construction 













Income drop drop Percent 
151 21 17 1 
1932 4 2 7 
1933 34 27 7 
1934 30 25 
1935... 25 20 s 
1936. ... 19 13 Os 
The same regularity of relation. 


here, but construction 


ship appears ) 
loss accounts for about 78 


per cent 
of the loss in the national income. 
In other words. the effects of the 
slump in construction activity a 
count for all but one fifth of the Joss 
in national income. It is quite pos. 
sible that the secondary incomes flow- 
ing from construction activity are 
large enough to account for all the 
loss in national income. 

If this diagrammatic study is free 
from any fundamental fallacy it may 
be said to confirm the generally ac- 
cepted statement that the recovery of 
national 
covery 


prosperity requires a_ re 
in construction. This in turn 
that reduction in relief ex 


penditures can be accomplished onl) 


means 


by an increase in construction until 
it resumes its normal place in the 
national economy. 

Construction is still some 5 or 6 
billion dollars below its previous 
total. On the 2 to 1 ratio for second- 
ary incomes this means a loss of 15 
to 18 billions of national 
If by 1936 construction had returned 
to normal and federal relief expendi- 
tures had been reduced by a billion. 
the net gain in national income would 
be 12 to 15 billions above the actual 
1936 gain shown in the diagram: in 
other words the total national income 
would have been 74 to 77 billions. 
which is almost up to our 1929 peak. 
By 1937 that peak would be exceeded. 
Of course our population increase 
demands such increase. 

To summarize: If the 
wants to reduce its relief expendi- 
tures it has only one adequate means 
at its disposal and that is an increase 
in construction. So long as private 
construction doesn’t take on the load. 
public works must carry it. And 
public works is itself still below its 
former peak. 
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Plenty of Good Water at Low Cost 


by W. W. DeBEerarp 


Associate Editor, Engineering News-Record, Chicago, Il. 


With a workable organization setup, the Cedar Rapids, Iowa, Water 


Department produces a quality supply and distributes it economically 


en that water is the most 


commodities with 
which American cities provide their 
itizens, the Water Department of 
Cedar Rapids, Ia., takes great pains 
to leave nothing essential undone to 
provide quality for health, quantity 
lor fire and reasonable cost. 

\ modern filtration and softening 
plant was completed in 1930. Its 
apacity is 12 m.g.d., and the maxi- 
mum demand is 84 m.g.d. A recent 
alysis of prices charged for 3,000 
cu.ft, an average 6-months bill, in 
iny Iowa and midwest cities of 
‘imilar characteristics put Cedar 
Rapids at the foot of the list at 

3 mid-point about 


necessary of 


. The was 

How. then, does this typical prairie 
‘late municipality on the sizable 
‘edar River accomplish these three 
objectives of quality, quantity and 
iow cost? Tt should be recalled that 


the river drains an agricultural lime- 
watershed with its alternate 
turbidities and hardness, and that in 
spring breakups carries organic mat- 


stone 


ter from sloughs. In the summer's 
low-water period fairly clear waters 
of high hardness come largely from 
A day with H. F. 
Blomquist, superintendent, convinced 
the writer that these varied obstacles 
had been and _ the 
objectives had been accomplished. 


underground. 


overcome three 


Run as a separate utility 


In the first place Cedar Rapids has 
a commission form of government, 
the council being made up of five 
members; mayor, commissioners of 
public works, safety, welfare and 
finance. The council appointed Mr. 
Blomquist superintendent of water- 
works 17 years ago and at 2-year 
intervals has reappointed him. In 


essence he is the general manager as 
well. The department is run as nearly 
like a separate utility as is possible 
under existing statutes. There is no 
board trustees, and 
while the waterworks is directly un- 


of waterworks 


der the council as a whole the council 
has designated the commissioner of 
finance as contact official between it 
and the waterworks. The 
tendent’s job is to accomplish the 
above named objectives at the mini- 


superin- 


mum cost, cost meaning operation, 
maintenance and amortization of in- 
debtedness for new facilities as the 
needs arise. The costs must all come 
from revenues derived from services. 
The superintendent originates, plans 
and specifies the day-to-day expendi- 
tures as well as major outlays. Council 
and final 
vouchers, which are paid by the city 
treasurer, In account 
each day’s collections are deposited. 


approves the policies 


whose water 
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Kind Worth .D_5/8"___Location_ 144 24th Ste SEe 
WATER METER REPAIR Cost, CARD 


Job No.-29191 


n u 
17-41) xx 17-42. Reading... 53800 





MATERIALS USED 


Case Gasket 

Stuffing Box Spindle 

#2 Pinion Spindle Gear | 

#3 Pinion Spindle Gear | 

#3 Gear Stud 
| 
| 


TOTAL MATERIALS 


Tests Before and After Repaired 
Before | After 


_.] __hrs. at 


Time 
Draying ...... ” 
Materials used - 

Total cost - + * 

Cost charged customer - 
Cost Index -_- 


Fig. 2. Water meter repair cost card records also gear changes, reading, cause of 
repair, labor, materials cost and accuracy before-and-after, 


This water account is kept entirely 
separate from all others, and trans- 
fers to make up tax or other deficits 
are not made. In consequence amor- 
tization at present is ahead of sched- 
ule several thousand dollars through 
purchase of bonds before maturity. 
Due to the high rating, less than 3 per 
cent basis, few 
The above indication of continuity of 
service, cooperation of planning and 
administration, placement of the de- 
partment on_ its bottom finan- 
cially has made possible a system 
comparable to that of the better util- 
ity corporations, 


bonds are available. 


own 


Metering for efficiency 


Since the basis of efficient financial 
management is a carefully worked out 
collection system in which the proper 
measurement and unit pricing of the 
commodity sold is highly important, 
services in Cedar Rapids are wholly 
metered. Tight supervision over the 
cash production mechanism is there- 
fore considered one of the superin- 
tendent’s prime duties. The methods 
employed are not complicated or 
hedged around with red tape and ex- 
cessive record keeping, but are cal- 
culated to keep the customers’ bills 
straight and maintain good will. 

The department owns and main- 
all which are set in 
basements to freezing. In 
new houses, after completion and in- 


tains meters, 


prevent 


spection of the plumbing, the meter is 
set by the department in a place pro- 
vided by the plumber. 

Tests are made on all meters prior 


to setting and errors of more than 
2 per cent corrected by gear changes. 
With Cedar Rapids water, meters 
usually run fast within 6 months to 
a year after setting, so that it is the 
practice to set meters 2 per cent 
The majority of complaints 
arise from the customer feeling his 
meter is fast—and he is quite often 
right. Meters are removed, 
ever, upon report of meter readers 
that the meter is not registering, or 
of the office that the reading is out 
of line—slow or fast. It is the policy 
to overhaul all meters after they have 
been in service 7 to 10 years, a card 
file showing date set, meter number 
and location. This is provided for 
constant reference. 

Three meter service men, each 
provided with a light delivery truck, 
remove and replace meters. For sizes 
2-in. and larger a helper is given the 


slow. 


how- 


service men. 


Test procedure 


Meter maintenance and testing is 
carried out in a shop at the site of 
the former plant rear the business 
center of the city. A chief meter 
tester, three mechanics and a record 
keeper are employed here. Two test 
ing machines for 2 to 2-in. meters 
are provided. They have 12-cu.ft. 
tanks mounted on scales with three 
beams; one one 
cubic feet and one percentage errors. 
Tests are made of the meter as re- 
ceived and after repaired; a notation 
is made on a record card of materials 
and time to be charged as well as the 


registers pounds, 





ORD ; Dece 


December 


before and after 
1/4-, 1/16- and 
streams. A typical card 
these are made each time 
in the shop. Quantities used | 
tests are 10 cu.ft. for 5/8- and} 1., BE cha* 
streams and 1 cu-ft. for t¢! sales 
streams. For the smallest 
tion is made as to whether it wil , 
or not. The 1/16-in. tolerance 
per cent. 

As noted above, gears are ysy,l)y 
shifted to produce a 2 per cent «| f 
registration, as wear on the 
ism tends to reduce friction pj 
speeds up the registration. On occa 
sion a meter is found with a sling 
growth which reduces slizhtly 
chamber space, thus increasing resis. 
tration. Another “peed js 
wear on the “ball” bearing at th: 
center of the disk of a nutating typ 
of meter. Thin shims can build oy 
these “balls.” Teeth in one set 9 
gears run in the twenties and ap 
other in the forties so that it is easy 
to shift speeds to make corrections 
The chief tester has a chart showin: 
combinations which accomplish th 
desired results. Pinions are 
renewed and stuffing boxes repacked 


errors ¢ 
wood 
; and ( 


p away 


S o 
I/0O-~, 
secol 


were 


is 


mec har 


cause of 


always 


Handling complaints 


such as freez: 
a backup 
the city bears \ 


repair and 


Unless negligence, 
ing in a cold house or 
hot water is evident, 
the cost of test, 
ment. Most complaints come in {! 
summer following the sprinkling s 


is ni 
mair 
a ter 
son, when people use more wate! “a 
their lawns than they think they = 
Looking over a hundred reports 0! pep 
complaints with results of meter tess the 
few were found slow, many meters 
registered perfect and about ‘nie 
thirds from 1 to 4 per cent fast. Li ts 


] 
+h + 


wn acpemnents are ime with 


whic 


t 


worl 
serv 
anual ually going bak leak. 
2-yr. period. It is felt the good v flush 
of the customer cannot be easier t the 
tained than by being more than {ai 
in such cases. Meters on domes! 
services are read every 2 mon! 

and on commercial and_ indust! 

meters every month so that early di 
covery of leaks or unusual registra: 
tions are quickly caught up. 

Mr. Blomquist feels that good ™ 
ters should last 50 yr. if parts * 
jected to the most wear are replaced 
Some have been in service in ! 
system for 40 yr. One 21 yr. in serv!" 
without removal registered withir 


over a 


been 


usual] 
nt s| 


net har 


mM and 


In occa 
a slim 
tly the 
& reo)s. 
peed is 
at th 
ng typ 
iild oul 
set of 
ind an 
is easy 
ections 
howing 
ish th 

always 
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or cent of correct. It pays to buy 
ail meters, so Cedar Rapids thinks, 
al cases of these are rarely thrown 
way. in fact a lot of “turned in” 
‘ id hand meters was recently pur- 


at $1.50 each from a meter 


secol 


hased 


f <alesman, and few were found that 


were not serv iceable at an expenditure 
f 82 to $3 for parts and labor. The 


‘nit for repairs is set at $4 to $5, 
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deg. water and is being utilized for 


larger commercial installations of 


air conditioning, 
Hydrants well supplied 


Aside from a good generous dis- 
tribution grid system for fire fight 
ing purposes is a close inspection of 
less 


fire hydrants. Few mains are 


Fig. 3. Two meter testers, handling up to 2-in. sizes, have 10-cu. ft. tanks on plat- 


form scales behind them. 


averaging a dollar less than this. 
With meters so closely watched, it 
is natural to assume that leakage in 
mains would be closely checked. With 
a terrain of sand and clay, leaks show 
on the surface quickly in the latter 
but not so soon in the sand. A pitome- 
ter survey made in 1925 showed that 
the system was one of the tightest 
which had been inspected by the 
company making the survey. Except 
for sewer flush tank leakage from 
worn out plug nozzles and a few 
services little leakage was found. No 
leaks on mains were discovered. The 
lush tanks used 500 gal. per flush and 
the 200 then in service 
been reduced to 125. 
checked every 2 years. 


now hav e 


They are 


Fortunately, from the consumption 
standpoint, the temperature of the 
river water is too high in summer to 
be suitable for air conditioning. Ar- 
lesian water struck at 1,050 ft. rises 
to within 18 ft. of ground level. When 
the first well was sunk long ago, it 
rose 18 ft. above ground. A ground 
water in the dolomite formations 250 
to 350 ft. down produces a 55 to 58 


and all 


hydrants set during the past 20 years 


than 6-in. in- size, branch 
are 6-in. The 4-in. mains are in out- 
lying areas or in streets that have 
large sewers and have a main on each 
side of the street. but the 4-in. size 
never has a fire hydrant connection. 
Grids and feeders are usually 12 in. 
or larger. 


MAIN VALVE RECORD 


Remarks 


Fig. 4. 
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Beginning in September, all hy- 
drants are inspected and the job com. 
pleted by the middle of 


“ hen freezeups 


December, 
be expected. 
Stufling boxes are repacked, greased 


may 


or tightened, and particular attention 
is paid to leaks, as few hydrants will 
he injured by freezing unless there 
i the barrel. In 
vested value and business district one 
checking 


one being cove;re d 


is water in the con- 


man is continually 


over 
hydrants, every 
once in a week or ten days, especially 
in cold weather. The fire department 
also details a man for similar service 
Only hydrants 
found in need of service last winter. 
and no difficulty 


in winter. two were 
was met in the ex- 
treme winter of the previous year. 
If hydrants are kept dry no trouble 


is experienced. 
Maps show hydrants 


Of importance to fire fighters as 
well as waterworks maintenance men 
is an easily available record of valve 
location. Such a record including 
hydrants in Cedar Rapids is kept in 
two books: one, on a scale of 600 ft. 
to the inch, shows location alone with 
principal mains as a skeleton map 
with names of streets noted, but not 
street 11x17-in. 
size, overlapping sheets covering the 


lines. These are in 


city. The second record is a loose- 
leaf book with metal covers for 5x9-in. 
printed sheets of three intersections 
along main streets. Mains, branches, 
hydrants 
are noted with distances away from 


tees, crosses, valves and 
lot lines. Most valves are placed on 
lot-line extensions if possible. Lot 
2 ft. inside of the 


inner sidewalk line. Irregular 


lines are usually 


street 


City Water Works, Cedar Rapids, lowa 


Sheet vo 


te 


No _amirect connection 02 hkl! Sh excep? @s__shovre 


The main valve record is kept in three books; one for superintendent's 


car, one for the service yard and a third locked in a vault for permanent 


-afekeenine 
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patterns are plotted on the back of 
the sheets. Three of these books are 
made up. One is kept at service yard, 
one in the superintendent’s car and 
a third one is locked in the vault in 
the municipal building. 

To keep close track of materials 
a continuous inventory is maintained 
on a card system in which 4.000 items 
or accounts are posted when material 
is purchased, and charged out when 
used. Each item such as a single pipe 
length or a valve is charged out with 
its proportionate share of original 
cost, plus freight, cartage, etc. Thus 
at any one time the amount of mate- 
rial on hand can be checked with the 
material in stock. Once a year a 
of the depart- 
ment’s materials is made. 


physical inventory 


Purification system revamped 


As the filter plant was completed 
only seven years ago not much main- 
tenance has been necessary. On the 
occasion of the recent inspection, a 
motor driving the smallest of the 
three centrifugal units was down for 
cleaning and revarnishing. This unit 
has been in service a large portion 
of the time since operation started 
and had not been down previously. 

In the purification end of the sta- 
tion, which 
some replacements and revamping 
made. For instance the 
original CO, scrubber was a_ sheet- 
steel shell lined with concrete. It had 
cast-iron grates in the bottom. The 
action of the had 
attacked the sheet in 3 years, and re- 
placement became necessary. A 13- 
ft. section of 36-in. asbestos-cement 
pipe was cut in half to make two 
6}-ft. scrubbers. The half pipes were 


does water softening, 


have been 


corrosive gases 


set on end with an oak grill in the 
which was built up out of 
lead-lined conical 
collector space below the grill to 
carry off the water which is sprayed 
on to the top of the coke with which 
the pipe is filled. The water enters a 
10-in. pipe from the furnace and 
is led into the lead-lined collector 
then rises through the coke and is 
carried through a 16-in. short section 
of similar pipe filled with excelsior, 


bottom 


concrete with a 


thence via a cast-iron pipe to the 
recarbonization tanks alongside the 
settling tanks. A concrete slab forms 
the cover of the scrubber and sup- 
ports the water spray pipes over the 
top of the coke. 

No corrosion has been neted in the 
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galvanized wrought-iron pipe grid in 
the tanks but the 
scale deposited in the orifices is 
punched out whenever the tank is 


recarbonization 


out of service for cleaning, usually 
about once a month, These holes are 
1/16-in. drilled on 3-in. centers, and 
originally turned down. For 
cleaning they have been turned up 
and left in that position as the dis- 
tribution of gas seems not to have 
been affected. At Columbus, Charles 
P. Hoover uses two rows of holes 
staggered, turned up. In winter the 
daily 130 gal. of oil burned in the 
furnace produces more gas than 
needed, and the 60 to 80 gal. burned 
in the summer produces more heat 
than can be used for hot water in the 
laboratory and lavatories. Hence gas 
is a byproduct in the winter and heat 
a byproduct in the summer months 
of the year. 


were 


Operating results 


For best operating results activated 
carbon has been added at the river 
low-lift pumping station some 40 min. 
ahead of the lime solution. The car- 
bon applied is 30 to 60 lb. per m.g. 
with outside limits from 25 to 200 
lb. It is used only 8 mo. per year. 
The water is 1 hr. in a premixer of 
}-m.g. capacity, then passes to 1-m.g. 
clarifiers which in summer to keep 
fresh are cleaned every 3 to 4 weeks. 
Then after from 1/3 to several grams 
of aluminum sulphate have been 
added to precipitate the last of the 
lime the water enters 1-m.g. settling 
tanks cleaned three or four times 
each summer. 

An average reduction in hardness 
from 11] grains per gallon to 54 grains 
was obtained in the year ending Mar. 
31, 1937. Chemicals used per million 
gallons in this year were as follows: 
Lime, 1,220 lb.; alum, 235 lb.; chlo- 
10.6 lb.; ammonia, 1.7 lb. A 
total of 38.4 tons of activated carbon 
and 13.2 tons of suspension catalyzer 
were used. 


rine, 


From December to March, clean- 
ing is not attempted on account of 
freezing weather. In fact, both of 
the settlers and the clarifiers freeze 
over with a maximum of 30 in. of 
ice, which is cut at the sides to pre- 
vent bursting of the tanks. Formerly 
the scraper mechanism was kept go- 
ing and the support of the rig which 
extends to the corners of this square 
tank was removed during winter. 
However, the whole mechanism has 
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been shut down for 2 mo, d 
last two winters. The mixers aya , 
carbonizers have sufficient | 
to prevent freezing. After settings 4 
pH is usually 10.2. It is reduced | 
the 8.6 p.p.m. of CO, added t, , 
pH of 8.5 and a phenolphthaleiy 1 
kalinity of 2 to 5 p.p.m. 

Algae growths on the sides of 4h, 
recarbonization tanks have heen ko 
down by using 24 Ib. of copper x, 
phate per day. Ordinarily the aloa 
disappear sometime in August ¢; 
September. 


Grounds are attractive 


Much attention has been paid | 
appearance at the purification pl 
which _ itself given excellen: 
Gothic architectural treatment by th 
designing consulting engineers, | 
vord, Burdick & Howson. After ; 
pletion, the 11 acres of grounds we: 
well landscaped and planted wi 
trees and shrubs. A box hedee 
privet at the entrance is the pri 
of every citizen who visits the pl: 
with an out-of-town friend. A trin 
week keeps the foliage close 
thick. The lawn is sprinkled from « 
set of surface pipes made from tubes 
from boilers removed at the 
downtown station. The lines ha 
welded joints and are laid on 
ents to drain in winter. 


was 


The financial picture 


Total income of the waterwork 
was $217,750 for the 1937 fiscal year 
ending Mar. 31 and $238.300 for |! 
previous year. Operating, main! 
nance and general expenses we! 
$117,600 and $136,150 respective! 
Bond interest was $34,650 and $32: 
750, depreciation $44,200 and $1! 
400, leaving a net income to the proj 
erty account of $21,350 and $23.(") 
for the two years respectively. Per 
manent improvements and main 
tensions have averaged $25.00 jy 
year for the past several years. I! 
total assets are carried at $2.266.(") 
of which the distribution system 
$1,277,400, the pumping plant an’ 
purification works $567,500. a pow! 
dam $152,000 from which a $11.5" 
annual rental is obtained, cash " 
the bank around $50,000 and an i 
ventory of $95,600. Bonds outstané 
ing are $725,000 which with misc? 
laneous items brings the liabilities! 
$770.750 and the net worth 
$1,515,500. 
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GRADE SEPARATION OF A DUAL ROAD AND A RAILWAY TO PERMIT FUTURE ROAD WIDENING 








Operating County Roads for Safety 


by Leroy C. Smiru 


Engineer-Manager, Wayne County Road Commission, Detroit, Mich. 


Safe operation of its roads by design. upkeep, marking and signaling is 


held to be supremely a function of highway management in Wayne County 


]itu THE DEVELOPMENT of 
engineering technique and a 
master system of highways and super- 
highways (ENR Nov 11, p. 791 and 
Nov. 25, p. 857) operation for fast 
and safe travel became a paramount 
_ duty of the Wayne County road man- 
agement. Obviously, operating a road 
svstem for safety is as vital a fune- 
tion in serving highway transport as 
is the construction of the system. This 
postulate is recognized in the organi- 
zation for highway improvement of 
Wayne County by creating a safety 
and traffic division with a civil engi- 
neer in charge. The work of this divi- 
‘on is the study of safety measures 
and a systematic check of accidents 
and their causes. No circumstantial 
account of these activities is prac- 
S‘cable in reasonable article space, 
jbut the important thing to note is 
‘that they are recognized as a func- 
tion of highway engineering as it is 
practiced today. 
| Operating for safety presumes 
E that, to start with, a safe road struc- 
| ‘ure exists. A safe track must be 
F provided upon which to run vehicles, 





and it is the duty of roadbuilding 
agencies to provide this safe track. 

Even though it is that 
safety was embodied in roads built 
ten or fifteen years ago, many factors 
of the problem have changed with 
time. and change will continue as 


claimed 


the practices and habits of traffic 
change: then the safety that is built 
into the road has to be preserved 
and often improved by maintenance. 
Design and upkeep as well as mark- 
ing and signaling are thus parts of 
Wayne 


safety. 


County road operation for 


Design for safety 


Safe includes 
requirements; in general they have 


become well known through expe- 


road design many 


rience. and discussion and time need 
not be taken to name them. The im- 
portant thing is to make what is 
known an essential part of practice. 
In current planning adequate widths 
of parking lanes are provided in 
built-up and 
shoulders provided on rural roads. 


communities wide 


In many cases these shoulders are 
15 ft. wide, but are never less than 
10 ft. The success of a general plan 
of wide shoulders is dependent on 
adequate right-of-way. When this is 
available in addition to providing 
the wide shoulder. it is possible to 
move side ditches to safe distances 
from the traveled roadways, and 
where it is impossible to move the 
ditches to 
replaced with tile. 

It is general practice to provide 


safe distances they are 


adequate guard fences on all roads; 
when there is the least doubt as to 
the safety 
rail is always placed. All cross tile 


of a roadway a guard 


are marked with white posts. Sight- 
distance, alignment, 
of curves, surface evenness, skid re- 


supereley alion 


sisting surfaces are all considered in 
the light of modern traffic speeds. 
And finally separation of opposing 
traffic by dual roads, grade separa- 
tion and safety intersections are pro- 
vided where practicable. 

Safe roads must be kept safe; this 
is the task of maintenance. The rule 
of operation is that all roads must 





































ye 


be maintained in such condition that 
the public may make use of them at 
In order that this may be 
successfully 


all times. 
accomplished, it — is 
necessary that budgets be carefully 
distributed 
throughout the county and an efh- 
cient organization be set up to carry 
out the program. 

Organization—The entire mainte- 
nance organization operates under 
the direction of the maintenance 
engineer. He directs not only the 


prepared. activities be 


actual field operations but also all 
related engineering work, and deter- 
mines the type and extent of the 
work to be done. 

In addition to the of the 
road there is a 
and control of 
private work on county roads. Per- 


work 
commission, sys- 
tematic regulation 


mits are issued by the maintenance 


engineer for all such private work. 
Two inspectors are in charge of the 
work done under permits, such as the 
installation of utilities, pipe lines, 
sewers and structures; the construc- 
tion of private walks and drives and 
the breaking 
pavement involved in private work 


and replacement of 
of any nature. These men are depu- 
tized and also act as weighmasters 
for enforcing the load-limit laws. 

Districts — In the 
routine work, the county is divided 


Vaintenance 


into seven maintenance districts with 
a district foreman in direct charge 
of all activity in his district. These 
foremen their from 
the maintenance superintendent. A 


receive orders 


sign foreman is in general charge of 
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the painting and installation of all 
signs and markers. 

Four maintenance yards have been 
established to aid in carrying on the 
work. The general repair and paint 
shop is located at one of these yards 
where all major repair work of 
maintenance equipment is performed 
and the equipment kept clean, 
painted and in good operating con- 
dition at all times. At the other yards 
only minor repair work is performed 
and these yards serve chiefly in 
storing maintenance materials and 
equipment used in that area. 

Scope of Activities—The work of 
the maintenance division is divided 
into two groups: first, maintenance 
which is purely the care of the road 
after it has constructed; and 
betterments which involve 


been 
second, 
such activities as resurfacing, the 
and reconstruction of 
culverts, the construction of guard 
fences and the placing of traffic sig- 
nals, signs and markers. 

The quality of a road is measured 
by its surface, and to maintain the 
surface, it is necessary to give it con- 


construction 


stant service. Joints and cracks in 
pavements are kept filled with bitum- 
inous materials. Tar crews operate 
defined and every 
paved road in the county receives 
constant attention. Depressions and 
settlements are raised or patched. In 


on a program 


cases where definite breakage occurs 
or cuts are made, new concrete is 
placed. One of the principal methods 
used in raising pavements that have 
settled is the mud-pumping method; 
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this has also been used in i; 

the superelevation of curves. 
Shouldering and dite! 

other important operations 

given constant attention. A] 

are kept clean by crews which ,, 

constantly busy cleaning ditches 4, 


culverts which have become clos: 


by grass, leaves, weeds, delyris, », 
Shoulders are necess, 
on a road chiefly to provide safe 
These are kept smooth to permit s) 


hi 


washouts. 


face water to drain into the ditche 


On the more important 1 
shoulders adjacent to the pave 
are gravelled. Catchbasins. 
and sewers receive periodical clea 
ings for efficient operation. 
Unpaved Roads — On 


roads, the maintenance division p 


forms all surfacing operations. Sony 


of the roads are plain vravel 
crushed stone, while others are 
bound or surface-treated with 


bituminous materials. Special care 
is given to drainage on these flexible 


} 


type roads, as these roads are 0 


as good as their foundations. T\y 


gravel roads are dragged and scra 


continually to eliminate ruts caused 


by traffic. Earth shoulders | 


maintained on these roads. 


Related Activities—The numerous 
related activities of maintenance in- 
cludes the placing of direction and 
markers: _ th 


and 


warning signs 


moving of fences to proper right-of 


way lines; the taking of trail 
suses, and incidental work 
in small bridge and culvert 
nance. 


Fig. 2. Sunken surfaces of old pavements are restored to correct level by mud pumping. 
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reflector button sign has been 


[he 5 
|) ted as an ideal type of warning 


, and this type is now being used 
roads. At major intersec- 
a sign bearing the name of the 


main 
rersecting road is placed about 200 
+. from the intersection. These signs 
-» reflector button signs and elimi- 
Ba the placing of additional warn- 

. sions. All dangerous curves are 
arked with reflector signs, as are 

ool zones. 

Traffic counts are taken period- 
calls and the results form a basis 
for future designs. 

Trafic Lines—All 
marked with traffic lines. The longi- 
tudinal joints placed in pavements 
form traffic lanes, and in addition to 
these, traflic lines are placed to con- 
tol the movement of traffic in op- 
posite directions. On old pavements, 


pavements are 


the lines are painted periodically to 
insure visibility at all times; on new 
pavements. the white traffic line is 
in integral part of the pavement. 

The permanent white traflic safety 
line is constructed of white cement, 
white marble sand and_ rewashed 
pebbles. The space to be occupied by 
the safety line is made by imbedding 
forms of designated dimensions in 
the pavement adjacent to the pave- 
ment forms immediately after the 
spading and initial screeding of the 
pavement surface. The finishing ma- 
hine is allowed to over the 
forms and the ordinary finishing op- 
erations are carried on with the 
safety-line forms in place. 

After the final finishing of the 
pavement surface, and as soon as the 
edges of the standard concrete in the 
pavement slab will remain vertical. 
the safety line forms are removed 
and the space is filled with the white 
oncrete. The pavement surface upon 

hich the white concrete is placed is 
roughened to provide bond. Special 
taken to prevent 
‘aining during curing operations. 
The trafic line being placed at the 
present time is 8 in. wide and 1} in. 
thick. In the case of asphalt pave- 
ments, the traffic line is made an in- 
tegral part of the base. 

Signal Lights—Signal lights are 
of two types, the stop and go and the 
flasher. Stop and go lights are placed 
at the most important intersections, 
while the flashers are placed at 
major intersections where the flow 
f traffic does not warrant the stop 
and go signals. At certain intersec- 


pass 


precautions are 
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m9 
tig. 3. A reflector button night sign is widely used on Wayne county roads. 


tions. signals are operated as stop 
and go Sundays and holidays when 
the flow of traffic is and as 
flashers on week days. 

Caution and Danger Signs—Cau- 
tion and danger signs are placed 
where dangerous conditions exist. On 


great 


main roads, these signs are of the re- 
flector button type. Road direction 
signs and dangerous intersections are 
well illuminated by floodlights. 

The location of signs is determined 
after due consideration of their use- 
fulness in warning motorists of traf- 
fic hazards. Some signs often seem 
unnecessary. a few may be out of 
place but the overwhelming percen- 
tage of them mean lives saved when 
they are obeyed. 

For some years past there have 
been a number of serious accidents 
caused by automobiles crashing into 
center piers of grade separations. 
These piers always have been con- 
sidered well lighted by 500-watt in- 
candescent lights housed in orna- 
mental lanterns. After a thorough 
investigation of the lighting of the 
piers at night. a new marking and 
lighting system was designed. This 
new design calls for the painting of 
the piers a checkerboard of black 
and yellow 6-in. squares and the 
bolting of a reflector button sign in 
the center about 4 ft. above the pave- 
ment. The old ornamental light is 
replaced by a semi-concealed light- 
ing fixture carrying a 200-watt lamp 


and a reflector which directs the 

light in an effective manner upon the 

pier face. 
Another safety 


undertaken is the construction of pe- 


measure recently 


destrian underpasses on one of the 
major thoroughfares in a_ business 
section. These underpasses are rein- 
forced concrete tunnels, 6 ft. 7 in. 
wide, 7 ft. high and 100 ft. 
They are well lighted and drained 
and are lined with glazed brick to 
prevent defacement and to preserve 
cleanliness. Provision has been 
made for flushing and every effort 
has been made through waterproof- 
ing and outer soil drainage to mini- 


long. 


mize leakage and sweating of the 
tunnel walls. 

Realizing the many hazards at- 
tached to work on roads as heavily 
traveled as those of Wayne County, 
every effort is 
workmen from accidents. 
tion is given the men both by the 


safecuard 
Protec- 


made to 


use of mechanical guards and by 
training them to work in a safe man- 
ner. However, at least one year’s ex- 
perience in road work is necessary 
before the can be trained to 
work safely. 

All work in progress along county 
roads is protected by well painted 
barricades, red flags, warning signs, 
necessary. At 


men 


and flagmen where 
night all construction work is lighted 
by red lanterns, kerosene torches and 


often by electric flood lights. 
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\loney for Roads 


How would revocation of 1939 federal aid affect roadbuilding? An any, 


from the record focuses attention on the future normal program. 


i President’s proposal to re- 
voke the 1939  federal-aid 
authorization and to fix subsequent 
authorizations at a “normal” figure 
has raised many doubts in the circles 
of highway engineers and officials. 
What does the proposal mean for 
roadbuilding? Discussions of the 
question have revealed much con- 
fusion, even to the extent of fear 
that road improvement would be 
stopped for a year. The record of 
past performances goes a long way 


toward clearing up the confusion. 


The graphic record 


Official figures of federal-aid au- 
thorizations and expenditures, shown 
graphically in the adjoining chart, 
prove that there is little direct rela- 
tion between expenditure and author- 
izations. Long-time totals agree, of 
course; thus, from the beginning of 
federal aid in 1917 to June, 1937. 
the authorized expenditures sum up 
to $2,740,000,000, while the total 
expenditures over the same period 
$2,.423,257,048. But individual 
years do not match in this way; even 
a large increase or reduction in 
authorization for any year is 
not duplicated in expenditure. 


are 


one 


thorization for 1937, lowest in five 
years, contrasts with a record high 
of expenditure, $3434 millions. 

This is due to the extensive dis- 
tributing effect of federal-aid work- 
ing procedure, well known to all road 
men. The federal-aid system, of 
course, is geared to the necessities 
of joint legislative action by Congress 
and the states: Congress authorizes 
the federal-aid funds for two years at 
a time, about a year before the first 
of the two years. Months afterward 
the Secretary of Agriculture an- 
nounces the apportionment of the 
first year’s funds to the different 
states, which the law requires him to 
do before Jan. 1. This early appor- 
tionment has the effect of fitting 
the authorization to the construction 
year, as necessitated by normal con- 
struction procedure. The states hav- 
ing in the meantime made appropria- 
ations for their respective contribu- 
tions to the joint work, their high- 
way departments plan construction 
projects, submit them for approval 
by the Bureau of Public Roads, and 
let contracts, later receiving reim- 
bursement for the payments made. 

The large lag involved in_ this 
chain of operations is apparent. But 
in addition the money is distributed 








of the provision of law hy | 
each year’s authorization  rer,); 
available to the states 
years (recently only one) after | 
close of the fiscal year for w! 
was authorized. The lag in 
penditures is further increased }y . 
eral months due to the fact tha: ; 
states make the initial paymenis ; 
contractors, later billing the fede: 
government for its pro rata shy 
A specific case is represented 
the $200,000,000 authorizs 
fiscal year 1938 (July 1. 1937 
June 30, 1938). Of the 200 millin 
dollars only 15 million dollars {ng 
been appropriated for expend 
prior to next July, while 185 mill 
remains to be appropriated during 
two following fiscal years. Of 
balance, normally a little more tha 
half (about 100 million dollar 
would be required for actual pay 
ments during fiscal year 1939, tly 
remainder going over to the follow 
ing year. The appropriation r 
mended in the President's messaz 
povides for just this distributior 
Revocation of the. 1939 fund 
200 million dollars, as proposed | 
the President, is represented in t! 
chart by vertical hatching. Show! 
Congress adopt the proposal, is 


during ¢ 


Striking examples are the reduc- over a much longer period because probable effect on actual road 
tions in 1932 struction 

and 1933 from expenditures i 
emergency ex- ee indicated br 
° ( INClUd//) er } 
tras authorized ” cent secongary Grade crossings the dotte 
for the years di- ‘ _ 2 line. somewhat 
rectly _ preced- > 400 ae below the dash 
. ae . i Re . ; yresent 
ing; in both & Criteiceut See lin represet 
instances ac- © 300 Public Works : '*'} ing the expent 
tual di 2° signed by) Mas, it that are 
ua expenc 1- — matche y ee ee ake itures lat al 
. 92 state money) Pa te OS CPOSSINGS , a 
tures were high- 2 200 Expenditures. : * , 2% ™ $ 50,000,000 likely tot 
er in the re- 6 oun . LA SR ’ made if the 1 
duced years i ibeniiatie. if SS 7 TTT Re hn vocation is no! 
SP s 100 Yi ‘ Y WL Secondary roads ° a 
than in the pre- 5 — i Wey ¥ 25,000,000 carried out 
° Y Y ‘ ' Yely aed during 
ceding or fol- Vy Federal JAid Init Fung. Yi Work uring 
lowing year. Fiscal Year 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 the fiscal ; 

Again, the 125 Calendar Year — 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1938 
illi lar ; . se be substantial 
million dolla How federal highway expenditures are related to authorizations, and what the a a 
road fund au- proposed road cut would do. unaffected. 2 
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though operations in the fall of 1938, 
which is the first half of fiscal year 
1939, would be reduced. A consider- 
tbly heavier reduction would occur in 
the spring of the calendar year 1939. 
But by this time the 1940 money (to 
be authorized by Congress a few 
months from now) would be avail- 
able. 

The net effect of the proposed re- 
duction, in brief, is not a sudden 
interruption of roadbuilding but 
merely a more rapid return from the 
expenditure peak. Although this is 
true of the total program, eight or 
ten states that already have substan- 
tially taken up their 1938 funds would 
experience a sharp reduction in their 
federal-aid program, since new proj- 
ects could not be started until the 
1940 funds became available Jan. 1, 
1939. For example, Michigan has al- 
ready absorbed 97 per cent of its 
1938 apportionment, and would be 
able to do little work next fall if the 
revocation should be enacted. 


What is the future “Normal”? 


The second vital question raised 
by the President’s message relates 
to the amount of this future “nor- 
mal.” The message suggested the fig- 
ure of 125 million dollars. But it will 
be remembered that the Hayden- 
Cartwright Act passed in June 1936 
provided for 50 million dollars of 
erade-crossing work and 25 million 
dollars of secondary-road construc- 
tion in each of the fiscal years 1938 
and 1939, in addition to funds of 
125 million dollars for federal-aid 
roads—the main trunk roads. If the 
future total is to be set at 125 mil- 
lion, either federal aid would have 
to be heavily reduced or grade cross- 
ings and secondary roads would have 
to be curtailed. 

The chart brings out clearly the 
relation between the maintained 75- 
million-dollar federal-aid authoriza- 
tions of the ’20s and the present 
125-million-dollar level (after exclud- 
ing grade-crossing and _ secondary- 
road items). Road travel has in- 
creased during the ten-year period by 
practically 100 per cent, and demands 
for full development of the main 
routes have increased correspond- 
ingly. It may be expected that this 
fact will be duly considered by Con- 
gress when it has to decide on the 
proper figure at which to level out 
from the high emergency expendi- 
tures of the past seven years. 
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FIG. I. NEW TRESTLE TYPE BRIDGE OVER COLORADO RIVER AT PARKER, ARIZONA. 





\rmored Steel Trestle 


Flood control by Boulder Dam makes possible 


new low-cost crossing near Parker Dam 


T= FIRST permanent bridge of 
the trestle type to be constructed 
on the lower reaches of the Colorado 
River has recently been completed 
below Parker Dam at a cost much 
less than would have been necessary 
heretofore for a highway bridge in 
this location. Flood storage by 
Boulder Dam has decreased the maxi- 
mum flood in the Colorado (above the 
mouth of the Gila) from 200.000 
sec.-ft. to a released flow of about 
75,000 sec.-ft. as a maximum. Parker 
Dam will somewhat regulate the flood 
runoff from the Bill Williams River, 
the only tributary between Boulder 
and Parker. 

Foundation conditions are bad 
along the lower Colorado and so long 
as floods were to be expected ood 
design called for deeply founded piers 
that would avoid scour dangers. Be- 
cause such piers are costly, long 
spans were necessary and bridge costs 
were so high that relatively few high- 
way crossings were made. The new 
situation of controlled floods and 
consequently lower foundations costs 
was a factor in the decision to build 
a highway bridge 14 mi. downstream 
from Parker Dam at the little town of 
Parker, Ariz., where an_ interstate 
link has been needed for some time 

The Parker bridge connects Ari- 
zona State Highway 72 with the 
Metropolitan Water District’s road 


on the California side of the river, 
thus giving Central Arizona points 
access to Parker Dam and a shorter 
route to Boulder Dam than the pres- 
ent one via Ash Fork. The Parker 
bridge is about 50 mi. below the 
Topock highway bridge (U. S. 66) 
which is the nearest permanent bridge 
upstream, and the same distance from 
the Blythe bridge (U. S. 60). next 
below. The latter crossing. built in 
1927, has five 188-ft. spans and prior 
to this year these were the shortest 
spans on the river. In sharp contrast 
with 188-ft. spans the new Parker 
bridge is an inexpensive trestle with 
ten 63-ft. spans of steel /-beams on 
piles. 


Channel conditions 


The controlled flow of 75,000 sec.- 
ft. requires a channel only 600 ft. 
wide instead of more than 1,400 ft. 
that was provided in the Santa Fe Ry. 
bridge, built in 1908, only 190 ft. 
upstream from the site of the high- 
way bridge at Parker. The Santa Fe 
bridge has five 288-ft. spans sup- 
ported on concrete piers of which 
four are set in gravel and boulders 
50 to 98 ft. below streambed. 

Because of the relatively narrow 
channel width now required, one 
abutment of the new bridge was 
placed on stable material on the Ari- 
zona bank; the other was built near 























































































































































































































































High water £ 


‘ie. 2 


—s me 
z 





ENGINEERING 


Span arrangement showing 





cantilever and suspended portions 


Fic. 3. Handling 12-in. steel bearing piles 80 ft. long. 


Fic. 4., This plan shows how streamflow control has made it possible to build the 


























highway bridge much shorter than the older Santa Fe Ry. bridge. 


the middle of the old channel and is 
reached by a roadway approach fill 
~ome 800 ft. long extending out from 
the California bank. This fill is from 
10 to 18 ft. in depth and although the 
river bed consists of silt about 15 ft. 
deep. the fill has shown practically 
no settlement. This fill approaches 
the bridge beneath the westerly rail- 
read bridge span thereby eliminating 
a grade crossing. 

The new bridge is supported on 
pile bents in each of which are eight 
steel piles consisting of 12-in., 74-lb. 
H-columns. The piles were delivered 





to the job in 80-ft. lengths and were 
driven 50 to 60 ft. below streambed; 
the depth of the driving was based 
on a study of the logs kept when the 
nearby railroad bridge piers were put 
down. The expected penetration was 
obtained quite generally in driving 
the steel piles and the bearing capac- 
itv. based on the Engineering News 
formula, ranged from 50 to 100 tons. 
The design load per pile is 40 tons. 

A static load test was made on one 
of the piles near the center of the 
bridge by using a hydraulic jack 
bearing against an /-beam anchored 


NEWS-REC 










ORD December 16, 1937 


to two adjacent piles. With this de- 
vice an §0-ton load was applied for 
18 hours and the load then was in- 
creased to 100 tons for a short period 
without causing any settlement. The 
adjacent piles withstood the 50-ton 
uplift without yielding. 

To handle the long piles a false- 
work deck built 25 ft. above 
streambed and from this the contrac- 
tor handled the steel piles with a 
crane lowering them to position and 
jetting them through 15 ft. of silt 
and another 10 ft. of sand. After be- 
ing put down this far it was possible 
to bring in a driver rig mounted on 
skids, with 40-ft. loads and to get 
the hammer over the stee! pile. The 
piles then were driven on down 30 
to 35 ft. into sand and gravel of the 
river bed. An aid in this driving was a 
jet from a 6-in. centrifugal pump 
driven by a 200-hp. gasoline motor 


was 


delivering water at a pressure of 
about 125 lb. per sq. in. The driving 
was done with a double-action steam 
hammer delivering a blow of 15.000 
ft.-Ib. 

To give protection from rust, speci- 
fications required encasement of the 
steel piles with concrete above a level 
3 ft. below streambed. From this point 
to ordinary water level the encase- 
ment required was a concrete cylinder 
24 in. in diameter, poured as tremie 
concrete in a steel shell; the shell to 
he removable or left in place at the 
option of the contractor. 


Pile forms 


The contractor elected to use as 
forms removable shells 22 ft. long 
made up of two halves hinged to- 
gether longitudinally and with two 
sets of transverse bars welded into the 
shell at top and bottom for centering 
the form around the pile. Such a 
shell was lowered over each pile and 
jetted to grade after which the silt 
was forced out by operation of the 
jet and concrete was placed with 
tremies. After the concrete had set, 
the hinge rod was pulled, loosening 
the two halves of the cylinder which 
then apart, lifted out 
by the crane and laid aside awaiting 


were swung 
re-use, 

Above the steel shell, square con- 
crete encasement was used to facili- 
tate forming. This also per- 
mitted use of a diaphragm 6 ft. deep 
(Fig. 1) between the several piles of 
each bent to give lateral stiffness and 
to reduce danger that might arise if 
drift could lodge between the piles. 


easy 

















December 16, 1937 





The concrete cap carries the super- 
structure loads into the steel piles 
through 14-in. square steel bearing 
plates welded to the tops of the piles. 

Between the bents, which are 63 ft. 
on centers, the roadway is supported 
on 36-in. steel I-beams of which four 
are used spaced on 8-ft. centers. The 
concrete floor slab is 24 ft. wide and 
there is one 3-ft. sidewalk cantilevered 
therefrom. The maximum moment in 
the steel beams was reduced below 
that of a simple span by cantilever- 
ing the beams in alternate panels 8 
ft. beyond supports. The ends of these 
cantilever beams have links in which 
are hung the beams of 46-ft. sus- 
pended spans. In this way, the weight 
of the inside beams was kept down 
to 170 lb. per ft. and the outside 
beams to 150 lb. for the standard 
15-ton truck loading. 

Each abutment consists of a con- 
crete deck resting on two transverse 
rows of steel piles with the roadway 
approach fills occupying the space 
beneath the deck. On the Arizona 





Fig. 3. Washing silt from inside of 
; collapsible steel form around 
the pile prior to pouring the 

tremie concrete encasement. At 

the right a steel shell around 

another pile is ready to be 


jetted to place. 
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abutment the fill will be entirely above 
high water; on the California side 
it will be submerged at times of 
maximum flow. For protection against 
erosion the low fill is faced with a 
U-shaped bulkhead of 30-ft. steel 
sheetpiles and the two sides of the 
bulkhead are tied together by steel 
cables running through the fill. To 
prevent scour, wire baskets filled with 
riprap were placed around the bulk- 
head at the level of streambed. 

Cost of the new bridge, including 
bulkheads and riprap, was about 
$115,000. Grading the two approaches 
cost $24,000 additional. The survey. 
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plans, construction and engineering 
financed largely by federal 
land funds allotted to the two states 
by reason of the fact the bridge 
is in the Colorado River Indian reser- 
vation. 

Design and construction was unde: 
the direction of the U. S. Bureau of 
Public Roads; C. H. Sweetser is dis- 
trict engineer; George D. Whittle is 
bridge engineer, and Harry P. Hart 
was resident engineer on the Parker 
Bridge job. Contract for building the 
bridge was held by the Wickes En- 
gineering & Construction Co. of Des 
Moines, lowa. 


were 


Mexico Builds Railways 


Fwe RAILROADS are now under con- 
struction in Mexico. Four are being 
built by the government, the long- 
est of which is the southeastern line, 
500 miles long, which runs from 
Puerto Mexico, Vera Cruz state, to 
Campeche City, capital of Cam- 
peche state. A second line runs from 
Calzontizin, Michoacan state, to Zi- 
huatanejo on the Pacific Ocean in 
Guerrero state. Also under construc- 


tion are lines from Fuentes Brotantes 
to Punta Penasco, both in Lower 
California Territory, and from 


Ixcaquixtla to Chacahua Bay, on the 
Pacific Coast in Oaxaca state. 

A private line 22 miles long is 
being built between Altotonga and 
the Gulf of Mexico port of Perote 
in Vera Cruz state. Consideration is 
being given by the Mexican gov- 
ernment to the possibility of com- 
pleting two lines that were started 
some time ago by private concerns 
but were abandoned for financial 
reasons. These lines are a shortcut 
railroad between Mexico City and 
Tampico, which the National Rail- 
ways of Mexico dropped after com- 
pleting 56 miles, and one between 
Durango City and Aserradeo in 
Durango state. Completion of the 
latter line, it is estimated will cost 
about $5,600,000. 

Mexico City, Mex.—Five railroads 
are being built in Mexico, four by 
the government and one by a com- 
pany of workingmen. Railroads the 
administration is constructing are: 

The southeastern, terminals of 
which are Puerto Mexico, Vera Cruz 
state, and Campeche City, capital of 


Campeche state, a route of some 800 
kilometers; Vichoacan 
state, to Zihuatanejo, a Pacific port 
in Guerrero state; Fuentes Brotantes 
to Punta Penasco, Lower California 
Territory, and /xcaquixtla, Puebla 
state, to Chacahua Bay, on the west 


Calzonitizin, 


coast of Oaxaca state. 
The Mexican 


sidering propositions for resuming 


gsovernment is con- 
work on and pushing to completion 
railroads that started by 


private enterprises but more or less 


two were 


abandoned for various reasons, 
mostly financial. These lines are the 
short cut railroad Mexico 
City and Tampico which the Na- 
tional Railways of Mexico dropped 
after completing 90 kilometers of 
it, and that between Durango City 
and Aserradeo, Durango state. The 
government that 20,000,- 
000 pesos (approximately $5,600.- 
000) will be necessary to complete 
the latter railroad and extend it to 
one of western Mexico’s best outlets, 


Mazatlan, an important Pacific port. 


between 


estimates 


C. N. R. Completes its Line 


In Northern Quebec 
Tue Canadian National 


officially opened a new branch line 
from Senneterre to Val DOr in 
Northwestern Quebec November 29. 
This is the first piece of new railroad 
in Canada 


Railway 


construction completed 
for several years. It will provide the 
newly developed mining area in that 
region with an outlet to the Trans- 
continental line of the C.N.R. 
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\ lodernizing Headwater F orecasting 


and 


Chief, 


River 


by Merritt M. Bernarp 


Flood Division, U. S. Weather 


Bureau, Washington, D. C. 


Cooperative work in Pennsylvania points the way toward getting better 


advance warning of unusual floods from sources controlled by several agencies 


arom FLOODs in New Eng- 
: land in 1927, in southern New 
York and Pennsylvania in 1935, and 
over the whole of the North Atlantic 
1936, 


consciousness in 


area in resulted in 


flood 


headwater areas of our larger rivers 


drainage 
quickening 
and in many important smaller 
basins. With the consciousness came 
also recognition of the fact that re- 
flood 


warnings in headwater areas is not 
the 


sponsibility for providing 


fixed as it is farther down on 


larger rivers. 

lederal responsibility for provid- 
ing flood forecasting service for those 
occupying the flood plains of the na- 
tion’s larger rivers was recognized 
nearly 70 years ago. An appropria- 
tion bill passed in 1871 specifically 
required that river-stage observations 
he added to the meteorological ob- 
servations taken at various military 


stations. The 1890 Act of Congress 


transferring the meteorological work 
of the Signal Office to the Weather 
Bureau of the Department of Agri- 
culture charged the bureau with the 
responsibility of “issuing storm 
the display of weather 
and flood signals for the benefit of 


warnings; 


agriculture. commerce and naviga- 
tion: the gaging and reporting of 
rivers, 

The ensuing period was marked 
by an enviable record of service 
throughout the greater length of the 
Ohio and Mississippi rivers, and on 
many important smaller streams. 
Approaching floods have been an- 
nounced with consistent accuracy at 
all principal cities. making possible 
the orderly evacuation that distin- 
cuished the more recent great floods. 

However, responsibility for flood 
forecasting shifts in varying degrees 
to other interests as headwaters are 


zpproached and as problems become 


more and more localized. This tran- 
sition in economic responsibility is 
accompanied by marked changes in 
method. Thus levee systems give way 
to combinations with reservoirs and 
land-use practices over 
Likewise, methods of 
river forecasting which have 
cessfully met the conditions of lower 


organized 
large areas. 


suc- 


river flow must be elaborated to take 
into account the many 
fluencing smaller steamflow. 

The Commonwealth of Pennsyl- 
vania has been among the first to 
recognize this trend. Through its 
Water and Power Resources Board 
and in cooperation with the U. S. 
Weather Bureau and the U. S. Geo- 
logical Survey the means have been 


factors in- 


provided to establish a modern fore- 
the Allegheny. 


Susquehanna, and 


casting service 
Monongahela, 
Delaware rivers. Plans for the serv- 
ice are in many respects unique. 


on 
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Modern methods of estimating 
streamflow from rainfall extend the 
analysis into the relatively small 
watersheds comprising the _ river 
basin. The procedure involves short 
concentration periods, and rainfall 
rates of short duration and high in- 
tensity. Obviously, rainfall rates re- 
corded as averages for 24 hours can- 
not be used in studies on watersheds 
of 50 to 500 sq. mi. having concen- 
tration periods of 2 to 6 hours. There- 
fore, the first step in the program has 
been to establish over the river basins 
comprising the project a net of ap- 
proximately 130 recording rain gages 
having an average density of 400 
sq. mi. per gage. The locations of 
the recording rainfall stations are 
shown in Fig. 2, and a typical in- 
stallation is shown in Fig. 3. 

It is interesting to note that, in- 
cluding the 500 recording rainfall 
stations recently established on the 
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watershed, there is a 
continuous net of closely spaced re- 
cording rain the 
greatest area so served in this coun- 
try. This net, if extended west to 
include the Scioto and Miami con- 
servancy districts, would insure a 
record of short-time rainfall 
of the Ohio River over the 
from the Delaware 
into Indiana. 


Muskingum 


covering 


gages 


north 
whole 


region River 


Gathering precipitation data 


The deficiency in  short-duration 
rainfall data also exists in the com- 
monwealth’s streamflow 
cooperatively 
Geological Survey. 


records of 
which are gathered 
with the U. S. 
The plan provides for the installa- 
tion of approximately 15 additional 
streamflow stations of the recording 
type. A typical river gaging station 
is shown in Fig. 1. 


Johnstown 


MM HENNY 
fa be QUGHIOGHENY. Cy 


_~RIVER 
i <J 
gt, 


PENN. 


a 
Fig. 2. Rain and stream gage stations in 


flood forecasting. 
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The 


have 


rainfall stations 
(1) those 
which are located primarily to serve 
the hydrologic studies from which 
forecasting methods are to be de- 
veloped, and (2) those which are to 


recording 


been classified as 


serve ultimately as reporting rainfall 
stations under the established 
casting procedure. Stations in the 


fore- 


first group have been so located as 
to give proper weight to geographic 
position in the net, area served, ele- 
vation and aspect, without providing 
for local the 
second group have been located at 
strategic points where qualified 24- 
hour attendance is available and de- 


attendance. Those in 


pendable communication assured. 
Practically all rainfall stations are 
accessible over paved highways and 
have been located on three circuits 
over which experienced hydrologic 
will 


travel on schedule. 


will be 


engineers 


These engineers charged 





RECORDING RAIN GAGE STATIONS 


PENN. FLOOD CONTROL BUREAU 
US ARMY ENGINEERS @ USWEATHER BUREAU 
US FOREST SERVICE @ CITY OF MEADVILLE 

US. GEOLOGICAL SURVEY © PENN. ELECTRIC CO 


® PENN. POWER AND LIGHT C0. 


STREAM FLOW STATIONS 
D DELAWARE RIVER BASIN 
S SUSQUEHANNA RIVER BASIN 
O OHIO RIVER BASIN 


© US. SOIL CONSERVATION SERVICE 


Pennsylvania that are operated on a cooperative basis in the interests of better 






























































































































































































































































































































































































































































































go 


duties of attending the 
the 


the 


asse bl or 
assembling 


with 


wares, charts and 


tabulating the data for immediate 


use. During the winter months they 
will conduct snow surveys and keep 
informed of day by day changes in 
run-off conditions. 

An acceptable method of —head- 
flood 


forecasting mus! 


water 


produ e the syn 
flood 


hyd og raph 


thesized 


promptly from 
factors which 
are constant, 


readily — antici- 


pated or de- 
terminable — in 
the early stages 
of a flood storm. 


Under condi- 
tions in Penn- 
sylvania where 


flow concentra- 
tions and there- 


fore forecasting 


ENGINEERING 





‘co)} With the beginning of a critical 
storm period, the reception of hourly (or 


ther-period) 


‘ 


and 
automatic 


rainfall by telephone 


telegraph, or by amateur and 
radio broadcasting. 
(d) The preparation of an 


showing the 


isohyetal 
accumula- 
tion of rainfall de pth over the basin. 

(e) Under 


map progressive 
a well organized and largely 
technique, the conversion of 
rainfall into 

s:reamflow hydro- 


mec hanic il 


graphs. 
(f) The propa- 
gation of the flood 
wave. as tribu- 
tary flows combine 
throughout the 
lencth of the prin- 
Cit al ( hannels. 
(g) The 


version of rates of 


con- 


streamflow to river 
stage at points 

for 
forecast- 
ing service is ren- 
dered. 

(h) 


ly as 


downstream 
which a 


As quick- 

rainfall 
has ceased, the 
prompt) announce- 


ment, through es- 


“oe 3 tablished channels, 
perio ds are Fig. 3; Low cost recording gage that of flood peak stage 
eannemeedl . has facilitated maintenance of and the hour of 
hours and. not isolated stations. the arrival of the 

storm’s crest. 
days a forecast 


to be effective must begin literally 
with rainfall. Recently 
methods of estimating streamflow 
from rainfall. of which the unit- 
hydrograph method seems to offer 
the greatest utility, will be applied 
immediately within the limits of ex- 
isting data. Within a short time it is 


developed 


expected that a sufficient number of 
will have 
\ the hydrologic 
study into the smaller watersheds. 


storm experiences been 


recorded to carry 


It has been found that the dis- 
charge from a_ relatively small 
watershed may be an index to sur- 
face conditions over much larger 
areas. Small basins having this char- 
acteristic will be equipped with 


automatic stage recorders and facili- 
ties set up to transmit the record of 
flow promptly to the forecasting cen- 
Thus the “index” 
will provide. in the early hours of a 
storm. an indication of what its ac- 
tual run-off coefficient is to be. 


ters. watersheds 


Procedure at a typical forecasting 
center will in general be as follows: 

(a) A day-by-day estimate of runoff po- 
tentialities based upon the discharge from 
index watersheds, the estimate to include 
the possible contribution to runoff from 
an existing mantle. 


(b) A check on storm = ap- 


proach, utilizing the more practical phases 
of air mass analysis. 


snow 


day-by-day 


the full support 
and cooperation of the Corps of En- 
Forest Park 
Soil Conservation 


The project has 


eineers. and services, 


the 
Furthermore. it 


and Service. 
promises to set a 
new standard of cooperation between 
federal and private agencies. The 
utilities companies operating in the 
area have organized themselves to 
render a most effective service in 
making available for the transmis- 
sion of data their dispatching and 
facilities. Many of 
the rainfall stations are located at 
their field stations where qualified 
attendance has been made available. 
One company, at its 
has assisted in organizing a “second 
line of defense” by determining the 


communication 


own expense, 


elevation of such objects as will sur- 
vive the loss or damage of the of- 
ficial gages along the Susquehanna 
River. The elevations are recorded 
on photographs to be distributed 
among those charged with the re- 
sponsibility of assembling data dur- 
ing the course of a flood. 

The success of a method of fore- 
casting capable of predetermining 
flood crest elevation sufficiently far 
in advance to provide adequate time 
for exacuation will depend largely 
on the organization of facilities for 
assembling data. This is particularly 
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true at a point such as Pittsburgh 
where property values are high and 
almost any cost is justified in adding 
an hour to the forecast period. All 
methods of transmission are being 
given serious study; while wire com- 
munication is least dependable dur- 


intense immediate 


ing storms, use 
will be made of wire facilities. 
Recent developments in trans- 


mitting equipment are timely and 
will be used to bring to the fore- 
casting data from remote 
index stations. Of particular inter- 
est is a newly developed telephonic 
stage transmitter which utilizes a 
standard telephone and can be op- 
erated through any public exchange. 
A device actuated by the ringing cir- 


centers 


cuit raises the receiver of the tele- 
phone throughout a_ period — sufli- 


ciently long to encompass the cycle 
of stage signals. The time lapse in 
seconds between signals, divided by 
a constant, gives the stage in hun- 
dredths of a foot. 

As an example of the possibilities 
of this type of device in providing 
almost instantaneous information on 
river stages at points far removed. 
an installation of a telephonic stage 
transmitter on the Potomac River at 
Washington may be cited. That gage 
can now be read from any telephone 
in the country—provided of course 
the person making the call knows 
how to interpret the signals received. 
He simply calls a certain telephone 
number in the usual way. The cir- 
cuit is automatically held open for 
6 min., during which he uses a stop- 
watch to time the interval between 
audible signals. Dividing the time. in 
seconds, by a constant gives the gage 
height to hundredths of a foot. Thus 
an experienced operator, even though 
in California, can quickly learn the 
stage of the Potomac River. 

Radio transmission 
time to overcome the hazard of wire 
line failure. Automatic radio stage 
transmitters are being operated suc- 
cessfully by the U. S. Geological 
and the Tennessee Valley 
Authority, the latter also resorting 
to radio to transmit rainfall depths 
from remote stations. 


yromises in 
} 


Survey 


The utilization of amateur radio 
broadcasters in the transmission of 
forecasting data will be considered. 
It is believed, however, that the ama- 
teur will make his real contribution 
during emergencies in safeguarding 
forecasting operations the 
failure of other communications. 


against 
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BSERVATIONS and facts on many 

features of road design opera- 
tion and maintenance were presented 
in the papers submitted to the High- 
way Research Board held at_ its 
Washington meeting last week (Nov. 
30 to Dec. 3). Notes on those con- 
tributions having most general en- 
gineering interest are given below 
in the form of brief abstracts, sup- 
plementing the general report of the 
proceedings published last week 
(ENR, Dec. 2 1937, p. 918). 

Of the outstanding subjects, soils, 
roadsides and were repre- 
sented largely by progress reports or 
preliminary work rather than by 
definite new facts. On the other 
hand, specific data were given on 
road design, the relation of vehicle 
to road, subgrades, pavements and 


safety 


maintenance. 
Road design 


Modern Road _ Cross-Sections— 
During the past five or six years the 
roads have 
progressively changed by flattening 


cross-sections of been 
the steep slopes, narrow ditches and 
sharply rounded shoulders of former 
years. Leading motives the 
need for better shoulders, the effort 


are 


to reduce slope erosion and cheapen 
maintenance, control of grass and 
provision for future sidewalks.—W. 
H. Srmonson, U. S. Bureau of Public 
Roads, Washington. 

Speed and Road Design—Giving 
all due consideration to the future, 
it hardly seems that there is any 
reason for assuming higher rates of 
speed than 50 to 60 m.p.h. in the 
design of any road, and even lower 
speeds than this in difficult terrain. 
—F. Lavis, consulting engineer. 
New York City. 

Observed Speeds—Traffic on four 
sections of road in Michigan (pave- 
ment, two treated gravel, one loose 
eravel) was measured by photo- 
sraphic methods in cooperation with 
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pavement, vehicle operation, 
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Data from Road Research 


Notes from papers presented at Highway Research meeting on subgrades, 


safety and related matters 


Prof. R. 1933. Aver- 
age daily traffic ranged from 402 to 
1384 vehicles. Passenger cars aver- 
aged 47.85 m.p.h. pavement, 
13.27 m.p.h. pavement, 43.27 
m.p.h. and 37.10 m.p.h. on treated 


S. Swinton in 


on 
on 


and 32.56 m.p.h. on the 
loose gravel. Truck were 
37.94, 32.50, 30.19, and 28.2 m.p.h. 
—Pror. B. D. GREENSHIELDs. Col- 
lege of the City of New York, Neu 
York City. 


surface, 


speeds 


Vehicle and road 


Tire Pressure Distribution—By 
an ingenious new test method the dis- 
between 


tribution of pressure tire 
and road surface was measured for 
a solid and a smooth tread pneu- 


matic (airplane). A 5/16-in. square 
brass bar and filler plates of pre- 
the same __ thickness 
placed between a smoothly ground 
bed plate and a sheet of polished 
shim stock on which the tire bore. 
The tire being pressed down on this 
test assemblage by a known testing 
machine load, the force required to 
pull out the square brass bar was 
measured by a spring scale dynamo- 


cisely were 


meter. 

The results, shown by adjoining 
sketches (Fig. 1) indicate a distribu- 
tion more nearly ellipsoidal than 
uniform, though in both instances a 
small area of high pressure was ob- 
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Fig. 1. rime pressure is not uniformly 
distributed. 









served near either edge of the bear- 
ing area.n—L. W. TeLLerR and J. A. 
BucHanan, U. S. Bureau of Public 
Roads, Washington. 

Pavement Friction Machine—Be- 
cause cast-iron pavement plates are 
used on some roads at the Universit. 


i 


0.7 


0.6 


Side Coefficient of Friction 


0.4 - rm i ‘+ Smooth 





0 10 20 30 40 50 60 


Speed, M.P.H. 
Fig. 2. Friction of rubber tires on 
cast-iron pavement plates de- 


creases with speed. 


of Minnesota it was desired to find 
what design of corrugations would 
best frictional 
testing machine was built in which 
automobile has its front 
bearing on two fly wheels 6 ft. in 
diameter on the periphery of which 
are fastened the pavement plates 
under test. The two flywheels are 
brought up to speed by a motor, the 
motor is shut off and the car brake 
applied, after which the 
down of the wheel is observed and 
at the same time the tractive pull 
on the car is measured by a dyna- 
mometer. 

The results showed that the fric- 
tion coefficients of the cast iron pav- 
ing could be doubled by suitable de- 
sign of the corrugations. At 30 
m.p.h. initial speed, with wet sur- 
face, the extreme values obtained 
with smooth tires were: for impend- 


give resistance. A 


an wheels 


slowing 
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ing skid, 0.32 min., 0.86 max.: for 
wheels locked. 0.24 and 0.66: for 
side friction, 0.48 and 0.75. Slightly 
higher values were obtained with 
non-skid tires. Friction coefficients 
varied with speed as shown (Fig. 2). 

D. E. Hanson, University of Minne 
sola. Vinneapolis. 

Automobile Operating Costs— 
Data on car operation supplied for 
160 cars by rural mail carriers in 


Jowa and Indiana showed average 


year-round operating costs of & 
cents per mile on earth, 5 cents on 
gravel, and 33 cents on pavement. 
Summer costs were lower than winter 


costs by 2] 


; 


cents, 1? cents, and ] 
cent respectively. The cost of gaso- 
line, oil, tires and maintenance alone 
averaged 3.07 cents per mile on 
earth, 2.17 cents on gravel, and 1.44 
cents on pavement.—Pror. R. A. 
Moyer, Jowa State College, Ames, 
lowa. 

Curving Power of Cars—Tests 
for curving power were made at 
General Motors’ proving grounds on 
practically all makes of cars by run- 
ning them on a slab built on a circle 
of 108 ft. radius. A rubber-tired 
wheel rolling along a pavement and 
pushed sidewise against its hub 
would require under ideal conditions 
about 100 Ib. of side force to deflect 
its course one degree: thus when 
there is a side force of 100 Ib., the 
wheel must be steered one degree 
toward the force to maintain its 


Front slip angle 
cor A y 


Fron? s/ipang 


+1 cor E ... 


Reor slip angle 
+— cor Ay — 


*+.Reors 
+ cor E 


0 
Cornering Ratio, Per Cent of weight 


k if. 3. WHEEL SLIP ANGLES differ in 
different cars. 


course. This angle is known as the 
slip angle. When side forces are en- 
countered the driver must steer 
toward the side from which the force 
is coming until the tires have enough 
slip angle to balance the force. A 
car in which the front end has more 
slip angle than the rear requires a 
greater steering angle than one in 
which the slip angles are equal; this 
car is said to be understeering. 

Steering angle and wheel angle 
were measured, the former by sight- 
ing with a transit on a pole set at 
the center of the track circle, the 
latter by direct indication from the 
front axle. Results on an oversteer- 
ing and an understeering car are 
shown (Fig. 3). Car A, which is 
understeering, requires only 8} in. 
extra width of lane at 30 m.p.h.. 
while car FE, with wheelbase 10 in. 
shorter, requires a lane 17 in. wider 
than its body. An understeering car 
also is safer. When the cornering 
ratio (ratio of side force to weight 
of car) reaches 50 per cent the tire 
has started side skidding, making the 
behavior of the car erratic.—Mer- 
ritT L. Fox, General Motors Proving 
Ground. 


Soil stabilization 


Bituminous Stabilization—Stabil- 
izing sand with bituminous material 
began in Florida about seven years 
ago. Poor grading of the sand caused 
no trouble if the shape of the parti- 
cles was satisfactory. On one proj- 
ect. where the mixture was not suf- 
ficiently stable to carry traffic. it was 
found that not only was 200 mesh 
material practically absent but the 
particle shape was round instead of 
angular. It is best to stabilize such 
material with fine material before 
adding the bitumen. 

Bituminous material is added in 
successive applications of about 0.35 
gal. per sq.vd., and mixing is done 
by tractor-drawn harrows and grad- 
ers which windrow the material from 
one side to the other until a uniform 
mix is obtained. In order to obtain 
a 6-in. compacted thickness. it is nec- 
essary to work about 9 in. loose. 
The first 3 in. is partially mixed and 
windrowed to each shoulder: the 
lower half of the slab is then mixed. 
and when finished the windrowed 
material is pulled back in place with 
the grader and mixing continued until 
completed. The top layer requires 
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somewhat more bituminous material, 
After final mixing, the material js 
shaped to proper cross section, com- 
pacted with rollers and lightly bladed 
or scraped. 

Where the mixing was done with 
graders it was found difficult to mix 
on cool days, and after rains a delay 
was necessary to permit the material 
to dry. A “hot blade” has recently 
been invented which promises to 
eliminate these difficulties. It con- 
sists of a metal oven bolted to the 
back of the grader blade which dif 
fuses the flame of three burners to 
the blade and produces a tempera- 
ture of about 300 deg. F. at the face 
of the blade. 


Either cutback asphalt or tar may 
be used, in quantities from 3} to 7 
gal. per sq.yd. For subgrades the 
quantity is reduced generally to 
about 1} gal. per sq.yd. 

About 325 miles of this pavement. 
some of which has been surface 
treated, is satisfactorily carrying traf 
fic at very low maintenance. The cost 
ranges from 40c. to 90c. per sq.yd. 
—H. C. Weatuers, Florida State 
Road Department, Tallahassee. 

Cement Stabilization—F ive states, 
Illinois, Iowa, Michigan, Missouri 
and Wisconsin, have built test sec- 
trons of cement-stabilized soil road 
during the past year, most of it 6 
in. Road-mix methods using disk 
harrows, quack grass diggers or road 
machines were used generally, in a 
few cases a traveling mixing plant. 
The mixture was compacted with 
sheepsfoot rollers at optimum mois- 
ture content, bladed, and loose ma- 
terial compacted with rollers. Shrink- 
age cracking occurred in spite of 
curing, where used. A_ bituminous 
wearing surface was applied to most 
of the sections because of scaling 
and irregularities. 

Illinois used 10 per cent by vol- 
ume. The surface was scarified and 
pulverized in advance; mixing the 
cement with the soil was done by 
disk harrows supplemented by blad- 
ing. Water was added in two lifts. 
and compaction was done with 
sheepsfoot rollers. Some sections 
were cured for seven days, but in 
all cases transverse cracks and some 
hair checking developed a few days 
after completion. The total cost ex- 
clusive of cement was 28c. per sq.yd. 


Towa in 1937 built 1.6 mi. of 4-in. 
base of soil and gravel containing 
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was added. 


ao 


ut 15 per cent clay; cement 10 per 
t by weight. Cement was spread in 
.o lavers over the pulverized soil by 


spreader attached to the rear of a 
‘yk. and mixed by quack grass 


overs. The completed base, which 


4 39c. was primed with tar, and 


er a bituminous wearing surface 


Michigan found that 
nsity tests gave an accurate check 
vrading of the material, and that 
ement-voids ratio of 15 per cent 
duced a durable mixture. Very 
ndy soil was improved by adding 
y, Scaling and disintegration sub- 


»quently developed in spots, in one 


i of weathering with practically 
trafic on the road. 

\issouri built a 14 miles section in 
\), with 6 in. thickness, using 12 
r cent by compacted volume. The 
mpleted surface was protected by 


raw. Some surface scaling devel- 


ned. especially at the construction 


yn-arounds. Later a_ bituminous 


surface was added to give good rid- 


g quality. In a 2-mile section built 
1937, part was done by road mix 


aid part by a traveling mixing plant. 


‘ing 6 to 8 per cent cement. A 
ile section was built late in 1937, 
soil ranging from 14 to 28 per 


ent clay and with parts of an oil 
mat surface included: results are not 


tat hand. The cost of the several 


etions so far built ranges from 15c. 


He. per sq.yd. 
On some 3 miles of road _ built 
Wisconsin in 1936 and 1937 the 
d was so uniform that even 20 
rcent cement was insufficient, and 
y 20 per cent clay and 8 to 10 
rcent cement were used. In com- 
ting with sheepsfoot rollers cor- 
{ moisture content 


was very im- 


portant, as with 9.3 per cent moisture 


soil was crumbly, with 10 to 11 
r cent the compaction was good, 
d with 12.3 per cent the material 
‘spongy and tended to peel. 

n 10 miles of cement stabilized 
il of sand clay loam in South 
rolina last winter, 8 to 10 per cent 


f cement was used: the bid price 


sas 49}c. per sq.yd.—W. H. MILts, 


ith Carolina highway department, 
umbia, 


Concrete pavement 


Early Heat Liberation of Cement 
‘In studying early heat liberation 
ement by use of several forms of 


‘cial calorimeter, it was found 
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Fig. 4. EARLY HEAT OF CEMENTS varies over a wide range. 


that normal portland cements differ 
greatly among themselves and differ 
still more from special types of ce- 
ment. The latter effect is shown in 
Fig. 4. Fine grinding increased the 
maximum of heat liberation. 
Cements with high tricalcium alumi- 
nate attained higher rates of heating 
than others. Additions of gypsum 
had variable effect, the highest rate 
being obtained with 1.5 per cent. 
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5. STRENGTH AND EARLY HEAT chow 
fairly close relation. 


The mortar strength of the cement 
proved to be roughly proportional! 
to the total 24 hr. heat liberation 
(Fig. 5). Shrinkage cracking of con- 
crete pavement during the first day 
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Fig. 6. PAVEMENT SLABS may have tem- 
perature rise of 30 deg. due to 
early heat of cement. 


after consiruction may be due to 
excessive early heating. As Fig. 6 
shows, some cements may produce 
a temperature rise of more than 30 
10 in. pavement slab, as 
computed.—Pror. R. W. Carison. 
Vassachusetts Institute of Tech- 


nology, Cambridge. 


deg. in a 


Corner Stresses in Slabs—Corner 
stresses in a 6-in. concrete slab 12x12 
ft. built on clay subgrade were meas- 
ured at Iowa State College. Load was 
applied on a circular area close to 
the corner by a testing machine: 
subgrade pressures were measured 
by Goldbeck cells, slab deflections 
were measured directly, and stresses 
in the top of the slab were calculated 
from rosette strains (extensometer 
measurements on three gage lines 45 
deg. apart). Fig. 7 shows the results 
by direction of stress and stress con- 
tours under a load of 5,000 lb.. about 
one-third of the breaking load. The 
highest measured stress was about 
10 per cent higher than that given 





by Westergaard’s formula.—Pror. 
M. G. SpaNcLeR and LiGHTBURN, 


lowa State College, Ames. 
Bond Strength of Steel—Pullout 


and beam tests of steel bars from ? 
to } in. diameter, both plain and de- 

showed the ratio of bond 
to ultimate compressive 
strength to be lower for stronger 
concrete. At first slip the ratio was 
about 0.16 for 3,000 lb. concrete and 
0.12 for 5,000 lb. concrete in pullout 
test, and 0.12 and 0.10 in beam test. 
The ultimate load of plain bars was 
little above the load at first slip, 
while deformed bars carried addi- 
tional load, up to the point of split- 


formed, 
stress 
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ting the concrete. Additional length 
above a ratio of length to diameter 
of 24 did increase the strength. 
In the beams, first cracking appeared 
at one-third to one-half the load at 
first slip.—H. J. Grtkey, S. J. CHAM- 
BERLIN, and R. W. Bear, Jowa State 
College, Ames. 

Expansion Joint Dowels—Tests of 
pavement expansion joints with both 
solid and hollow dowels under shear 
and bending loads showed higher 
strength for hollow dowels, appar- 
ently because of their larger bearing 
area.—Pror. Ince Lyse, Lehigh Uni- 
versity, Bethlehem, Pa. 

Concrete Vibration — Experience 
during the past two years in several 
states demonstrates that vibration of 
paving concrete is beneficial, permits 
denser and drier concrete to be 
placed, and economizes in cement. 

Illinois in its early field experi- 
ments with vibration some years azo 
found that some scaling followed, 
but without proof that the vibration 
was the cause. Its recent construc- 
tion shows no scaling after a year. 
Vibrated 1-in-slump concrete showed 
much less honeycomb than 2-in- 
slump concrete placed by standard 
methods. Kansas reports a saving 
of 10 per cent cement by vibration, 
but states that concrete made with 
chatts can not be vibrated. Reduc- 
tion in cement was also obtained 
in Iowa, together with a reduction 
of labor cost in the placing crew; 
strength and density were almost 
identical for standard and vibrated 
concrete. Wisconsin reported a defi- 
nite gain in strength on a 9-mile 
section. —COMMITTEE Report. 


Brick pavement 


Pavement Joint Fillers—Various 
joint fillers were tried in a_ brick 
test road near Columbus, Ohio, built 
in 1935. After two years only two 
fillers, both blended asphalt, were re- 
ported to be in excellent condition. 
Other fillers exuded or flowed to the 
low sides of the pavement. Some 
caused the brick to loosen.—PRror. 
J. S. Cranvewy, University of Illinois, 
Urbana. 

Position of Brick—In a test section 
of brick road in Ohio, recently built, 
the brick were laid longitudinally. 
Much less breakage of the brick dur- 
ing rolling and under traffic is re- 
ported and the pavement is notice- 
ably more quiet.—Pror. J. S. Crav- 








tn - 
o* 
‘ en 
a ” 
. ‘ 
| ye < , 
A227 Sn, 4» 
an e JB face ———$ ——$________ 
7 Scale 
rs wen 
772 angel 8 44972 ae 
io 
“219 an OR 
oO £297 6 288 294 Path of cor- 
F147 + 758 “ “280 rer breakat 


14,200 Lb 





NEWS-RECORD 





r 


December 


_Stress lb fin? 












Path of corr 


+s + . 
Fig. 4. MEASURED PRINCIPAL STRESSES near corner of 6-in, concrete sla 


subgrade under 5000-Ilb. corner load. 


DELL, University of Illinois, Urbana. 
Filler Affected by Base Joints— 
Exudation of certain fillers in a test 
road was greatest over the contrac- 
tion joints in the base, probably due 
to kneading of the asphalt. A section 
of brick laid on plain sand cushion 
showed heavy filler exudation, while 
an adjoining section laid on mastic 
cushion showed less exudation ex- 
cept over the base contraction joint. 
—H. Z. Scuorie.p, National Paving 
Brick Association, Washington. 


Bituminous roads and asphalts 


Flexible Pavement Design—While 
subgrades for flexible pavement can 
be prepared to provide a reasonably 
uniform and constant support for 
road surfaces, knowledge of bearing 
capacity for use in design is lacking. 
The pressure transmitted to sub- 
grades by flexible pavements may 
depend on the rigidity of the surface 
as well as upon the surface. More 
comprehensive test data on load- 
supporting capacity and pressure 
distribution of flexible pavement are 
needed, as well as more information 
on loads, particularly their dynamic 
effect—A. C. BeNKELMAN, Bureau 
of Public Roads, Washington. 


Properties of Asphalts—To obtain 
data for a specification for asphalts, 
23 oil asphalts of 85 to 100 pene- 
tration were investigated for physi- 
cal properties. 

Abrasion, impact and _ ductility 
tests gave roughly the same order of 
quality, as determined by loss 
through weathering (22 hr. expos- 
ure to ultra violet light). Asphalts 
that gave a positive spot test gen- 
erally showed low weathering resist- 





ance. It was found that a « 


resistance was a rough indication oj 
the rating of an asphalt and cor. 
related quite well with the quotie 
of flash point divided by the 
cosity index between 33 and 
F. The best asphalts tended to hay 
high molecular weight.—F. C. Liv«. 
Minnesota Highway 


Minneapolis. 


Coagulation of Asphalis 


scopic — study 


Road maintenance costs 


Maintenance Costs Erratic—Col: 
lection of data on maintenance co's 
from different states has produced 
no consistent or conclusive figures 
The variations bear no relation t 
traffic. Betterments are sometimes 1" 
cluded, and in other cases not @!! 
costs are included. Often the mainte 
nance cost appears to be merely 4 
measure of the amount spent.—H. k 
Bisnop, Bureau of Public Roses 


Washinzton. 


Departn ¢ 


asphalt 

1/1000th inch thick either in 
natural condition or after exposure 
to heat, air, sunlight or ultraviolet 
light showed that rapid coagulation 
occurs in some asphalts, which ap- 
pears to be a separation of the ma 
terial into a hard and a more liqui! 
phase. The coagulation may result 
from heat in the absence of light 

air, or by exposure to sunlight. It is 
accelerated by contact with air and 
oxygen and retarded by carbon ¢ 
oxide; ultraviolet 
accelerate it. The coagulation occurs 
more frequently in positive Oliens's 
materials than in negative. 
Benson and C. J. Becker, Aan 


Highway Commission, Manhattan. 
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Standardization Progress 
In Past Year 


Fifty-nine standards have been ap- 
proved during the past year by the 
{merican Standards Association, Dana 
). Barnum, president of the Associa- 
tion. announced at the annual meeting 
held in New York City Dec. 1. Out- 
standing among these is the standard 
for railway grade crossing protection, 
developed by the Association of Ameri- 
can Railroads. This brings to five the 
important standards in the field of traf- 
fic safety approved by the Association. 
The new standards approved this year 
bring the total number approved since 
the association was organized in 1918, 
to 382. 

In connection with new work under- 
taken this year, Mr. Barnum spoke par- 
ticularly of developments in the build- 
ing code field. Three new building proj- 
ects have been authorized during the 
year—administrative requirements for 
building codes, requirements for exca- 
vation and foundation, and require- 
ments for iron and steel. By removing 
unduly restrictive regulations and open- 
ing the way for the use of new materials 
and new methods, Mr. Barnum feels 
that the association can do much to aid 
in the solution of the current housing 
problem. 

All present officers were re-elected 
for the year 1938 except that R. P. 
(Anderson, secretary of the Division of 
Refining. American Petroleum Insti- 
tute, has been elected vice-chairman of 
the Standards Council. 
° 








Niagara River Fish Die 
As Pollution Increases 


An unexplained increase in industrial 
pollution in the Niagara River at Buf- 
falo, N. Y. is held responsibile for the 
death of thousands of fish since the 
middle of November. The preliminary 
reports on investigations now under 
way indicate the poisoning arose from 
cyanide, rather than from oxygen de- 
ficiency, 

Little danger of contamination of the 
Buffalo water supply is anticipated un- 
less there is a greater concentration of 
toxic substances than has yet been 
found, according to city chemist Dr. 
E. J. Powers. The Buffalo supply comes 
‘rom a point in Lake Erie some dis- 
‘ance from the river. 

First evidence of the slaughter of 


game fish and minnows appeared Nov. 
14 when the banks of the river were 
found to be covered with a mile-long 
blanket of dead fish. The fish washed 
ashore, about 600 tons, were believed 
to be only about half the number killed. 

Studies point to the Buffalo River, 
which empties into the Niagara, as the 
source of pollution. Eighty-five per cent 
of the wastes entering this stream come 
from industrial concerns discharging 
process water containing acid, phenols, 
cyanide, and other organic compounds. 

A combination of climatic conditions 

rainfall plus strong on-shore winds 
which piled up lake water in the river 

has been suggested as the reason for 
the sudden toxicity of the water. Unde 
normal low-flow conditions existing in 
the Buffalo river, toxic substances are 
decomposed before entering the Ni- 
agara. A sudden flushing effect, how- 
ever, such as occurred when the wind 
changed and_ released impounded 
water, would discharge these substances 
in a more concentrated state, it 
explained by Dr. G. E. Symons, chief 
chemist of the Buffalo Sewer Authority. 
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Rehabilitation Proposed 


For New York Beaches 


A plan for the rehabilitation of Coney 
Island, Far Rockaway Park. and South 
Beach, Staten Island, has been proposed 
by New York City Park Commissioner 
Moses to the Mayor. The cost of the 
proposed plan would be about $16,150, 
000. These parks, which have been 
under the control of the borough ad 
ministrations, will come under the City 
Park Department Jan. 1 when the new 
city charter effect. 

Coney Island would be completely 
changed from its traditional form un 
der the plan. Moses 
recommends elimination of side shows 
and mechanical amusements and would 
place emphasis instead on larger beach 


goes into 


Commissioner 


areas, play areas, recreational spaces, 
bath houses and parking spaces. Under 
the plan, the present boardwalk would 
be moved back about 300 ft., doubling 
the beach area, and a depth of 100 ft. 
on the shore side would be reserved for 
park and playground purposes. 

Similar changes would be made at 
Rockaway Beach, and in addition the 
lines of the Long Island R.R. through 
the Rockaways would be elevated to 
eliminate grade crossings. Mr. Moses 
proposes an amendment to the state 
constitution which would permit the 
state to provide all of the funds. 


EASIER TO UNDERSTAND 


Pune to Grand Coulee dam in the 
Columbia River are aided to visualize 
and understand the features of the huge 
structure by means of this model 1/600 
of the size of the dam itself. 

At the right is the west end of the 
base of the dam, completed before 
Jan. 1, 1937, and at the left are the 
cross-river cofferdams which forced the 


river out of its natural channel and 
through low gaps left in the west end 
of the base. 

Above and back of the west end of 
the dam is an excavation for the pump- 
ing plant which will lift water from 
the storage reservoir behind the dam 
to a balancing reservoir in the Coulee 
itself, 
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Legislature May Change 
Engineer’s Salary 


Holding that a county engineer is 
not employed under contract but is an 
appointed public official, the Kentucky 
Supreme Court ruled recently that the 
state legislature may properly change 
the salary during his incumbency. 

The case arose when the county en- 
gineer of Ottawa county brought suit 
to recover a balance of $500 claimed 
unpaid on his salary. He claimed that 
his salary under contract was $200 per 
month for one year. The county stated 
the legislature had reduced the $200 
to $150 per month in 1933 and that 
the reduction became effective two 
months after the year began in which 
the engineer was employed. 

The court held that the employment 
of the county engineer was not a con- 
tract but an appointment of a county 


official, because the office of county 


engineer was created and its duties 
defined by the legislature. Therefore, 


a subsequent legislature may repeal 
or modify the former act or change the 
compensation allowed without impair- 
ing the obligation of a contract. An 
appointment or election to a_ public 
office, the court held, does not establish 
a contract relation between the person 
elected and the public. 


To Hold Surveyors Institute 
At North Carolina 


A three-day Institute for Surveyors is 
to be held at the engineering college of 
the University of North Carolina Jan. 
24-26, 1938. The attendants will receive 
regular classroom and field instruction 
in various surveying subjects, ranging 
from adjustment of instruments and 
determination of true north to discus- 
sion of legal questions with which the 
surveyor deals. 

A series of evening lectures by Prof. 
Dugald C. Jackson, former professor 
of electrical engineering at Massachu- 
setts Institute of Technology, will be 
given on the evenings of the three days. 
The subjects of the lectures are: Civili- 
zation and Engineering at the Dawn of 
History, Unfolding of Community Life 
and Commerce Under the Influence of 
Engineering, and Influence on Civili- 
zation of Further Widening of Engi- 
neering. 

Lodging and subsistence accommoda- 
tions will be available at or near the 
college. Those desiring to attend should 
send in applications to the extension 
division of North Carolina State Col- 
lege, Raleigh, with registration fee of $5. 

On the day following the close of 
the surveyors institute, a one-day Insti- 
tute for Engineers will be conducted. 


Subjects of scheduled lectures are: The 


ENR NEWS 


Status of Engineering in North Caro- 
lina, Structural and Technical Glass, 
The Chemistry of Metals and Alloys, 
Recent Developments in Physics as Re- 
lated to Engineering, Air Conditioning, 
North Carolina’s Mineral Resources and 
Geological Engineering, and The In- 
separability of Engineering and Civili- 
zation. 

The North Carolina Society of Engi- 
neers will hold its mid-winter conven- 
tion at the Carolina Hotel during the 
two days following the Engineers Insti- 
tute. Sessions of the state sections of 
engineering societies are scheduled in 
connection with the convention. 


Post Resigns as Head 
Of Housing Body 


Langdon W. Post has resigned his 
position as chairman of the New York 
City Housing Authority, and his resig- 
nation has been accepted by Mayor 
LaGuardia. In his letter of resignation, 
Mr. Post attacks the Mayor for his “in- 
tention to dominate and control the 
policies and acts of the New York City 
Housing Authority.” 

The dispute between Mr. Post and 
Mr. LaGuardia came into the open in 
connection with a conference held by 
Nathan Straus, chairman of the U. S. 
Housing Authority. At that time, Mr. 
LaGuardia attacked Mr. Straus for 
holding conferences instead of immedi- 
ately acting on housing applications 
and refused to allow any member of 
the New York City authority to at- 
tend the conference.- Charles Abrams, 
counsel to the authority, resigned in 
order to attend the meeting in the ca- 
pacity of counsel to the American Fed- 
eration of Housing Authorities. 

The New York City Authority has 
now lost four of its six members. Mr. 
Straus, formerly a member, resigned 
to take his federal position and Mr. 
Vladeck, recently elected to the city 
council, will leave the authority Jan. 1. 


Texas Bars Non-Residents 
On Highway Contracts 


The Texas Highway Commission has 
adopted a plan intended to give Texas 
contractors preference on Texas high- 
way work. A resolution was adopted 
providing that non-resident contractors 
may not bid on state jobs, except fed- 
eral aid work, until one year after they 
have done road work in Texas. 

Regulations of the Bureau of Public 
Roads prohibit such restrictions on fed- 
eral aid road work, so that the Texas 
plan thus requires that before a non- 
resident can do any state work, he 
must have had a federal aid job at least 
a year before bidding. 
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Highway Buried by Slide 
To Be Rerouted 


Immediate construction of ten 
porary rerouting for the port 


Riverside Drive in Los Angeles w} 
was blocked by the Elysian Park Jan 
slide Nov. 26 (ENR, Dec. 2, 1437. 
881) was voted by the Los Angeli 
city council, which set aside $25.(\/ 
for the purpose. The action was take; 
after John P. Buwalda, consultant {), 
the park department, had reported thy 
it would take years for the slide a; 
to settle down. Use of the f 
quires approval of the state 
commission. 

The temporary roadway around tly 
slide area would provide a 40-ft. road 
over an earth fill and a timber drive 
way. Riverside Drive normally carries 
a large volume of traffic, now forced t 


I 
a 
highwa 


make long detours. 


L. W. Wallace Joins Crane 


Lawrence W. Wallace, director 0! 
equipment research for the Associatio 
of American Railroads since 1935, has 
been appointed director of Engineering 
and research for Crane Co., Chicago 
Mr. Wallace served as executive seere- 
tary of the American Engineering Co 
cil from 1921 to 1934. Before going to 
the Association of American Railroad: 
to head its enlarged research progran 
he was with the W. S. Lee Engineering 
Corp. as vice president. 


Pennsylvania Takes Action 
Against Pollution 


Taking its first major step in th 
program of stream pollution control set 
up by the LaRue bill passed by th 
1937 session of the state legislatur 
(ENR, July 8, 1937, p. 47), the San 
tary Water Board of the Penn-ylvani 
Department of Health has ordered th 
city of Altoona to submit plans to 
modernization of its sewage dispo=«l 
plants by May 1. Altoona discharges 
the effluent of its sewage plant into th 
Juniata River, which flows into the 
Susquehanna. The board plans to clean 
up the tributary streams before atta k- 
ing the main rivers flowing throug! 
Pennsylvania. 

It is expected that similar action will 
be taken against Hollidaysburg an 
Tyrone, also on the Janiata, as well as 
against the Viscose Co. at Lewiston. 

The Sanitary Water Board is grante’ 
broad powers under the LaRue bill. It 
may order any person or municipality 
now discharging sewage into rivers ! 
stop doing so at any time, without ™ 
gard to any previous permit, and fine 
may be imposed for failure to obey 
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TALL 


Ta APPROACH to the $2.750.000 Port 
(rthur bridge across the Neches River 
in southeast Texas reaches a long way 
oward the sky as it comes to the River’s 
edge. The mile and a half long bridge 
rises from flat marshland to attain an 
extreme height of 230 ft., about that 
of a 20-story building. The main span 
across the river will provide a_hori- 
zontal clearance of 600 ft. and a ver- 
tical clearance of 176 ft. 

The structure, which will shorten the 
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BUILDING 


between New Orleans 
and Texas and Gulf coastal points. is 
being built by the Texas Highway Com- 
mission and Jefferson County with PWA 
assistance. It was begun in February, 
1936, and will be completed in March 
of next year. 

Unusual foundation problems met in 
construction of this bridge 
scribed in an article in the 


travel distance 


were de- 
issue of 


Engineering News-Record for Sept. 9. 


1937, p. 421. 








Bluestone Land Case 
Dropped by Government 


Acting at the request of federal 
torneys, the Federal Court at Hunt- 
ington, W. Va., has dismissed the gov- 
ernmment’s condemnation suit seeking 
land for the site of the proposed $13,- 
0,000 Bluestone flood control dam on 
the New River. The action was dropped, 
it was stated by Department of Justice 
officials, at the request of the War 
Department because the allotment for 
preliminary work, allotted from 1935 

relief funds, had expired. 

The suit was dismissed over protests 
of attorneys for the West Virginia 
Power Co. which has requested the 
U.S. Supreme Court to review a circuit 
court order upholding the government’s 
right to condemn the land (ENR, Nov. 
11, 1937, p. 772). 


Bidders’ Names Announced 
On Texas Highway Jobs 


. Names of prospective bidders on 
“x 


exas highway projects will be made 
public in the future, it has been an- 
nounced. This reverses a previous pol- 
‘cy of not revealing the names. 

‘tate highway engineer Montgomery 


said that much difficulty has been 
caused material dealers and others in 
the past. He believes that better bids 
can be secured and a saving effected 
under the new plan, since all material 
dealers will have time to make competi- 
tive quotations to all bidders. 


Platte Valley Engineer 
Resigns from Project 


Donald D. Price, general manager 
and chief engineer of the Platte Valley 
Public Power and Irrigation District. 
North Platte, Neb., and Eugene Hal- 
mos, resident engineer for the consult- 
ing engineers on the project, have re- 
signed. Mr. Price is to be succeeded 
temporarily as general manager by Ger- 
old Gentleman, of the dis- 
trict. 

The district has been engaged for the 
past three years in building the Suther- 
land project, a scheme for storing irri- 
gation water and using it for the de- 
velopment of power. The work is near- 
ing completion after a number of delays 
due to unforeseen developments, includ- 
ing a serious break in the siphon under 
the South Platte River. The future of 
the project has been the subject of 
controversy for some time. 
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City Held Not Liable 


For Sales Tax 


The city of St. Louis was held not 
to be liable for the state sales tax on 
materials used by contractors in the 
construction of sewers, street paving. 
and hospitals in a decision handed down 
Dec. 2 by the Missouri Supreme Court. 
The Supreme Court decision reversed a 
previous ruling of the Cole County 
Court. The court asserted that 
“the sale of materials by dealers to the 
contractors was the taxable 











Circuit 


transac- 
tion.” 

A lump sum to be paid by the city 
had fixed in the contract 
the construction firm. The opinion held 
that the “used 


been with 


contractors and con- 
sumed the materials in order to produce 
a finished product in compliance with 
their contract” and that the 
not be considered the 
materials, 


city could 
user of the 


Oregon Water Planners 
Make First Report 


To provide basic hydrologic data, on 
which to base the economic control 
and use of the waters of the state of 
Oregon, will require 75 additional pre- 
cipitation stations, 12 
courses, 136 stream gaging stations. 8 
evaporation stations and 320 ground 
water explorations, all in addition to 
those now existing in the state, ac- 
cording to a report of the State Plan- 
ning Board’s Advisory Committee on 
Water Resources. This is the first re- 
port of this committee, of which G. H. 
Canfield. district engineer of the U. S. 


snow survey 


Geological Survey, Portland, is chair- 
man. The committee consists of 11] 
men from federal departments and 


bureaus including the 
Bureau of Agricultural 
U.S.G.S., Bureau 
Weather Bureau, 


civil engineers and representatives from 


Army Engineers. 
Engineering. 
of Reclamation and 
as well as consulting 


state departments. 

The additional observation stations 
listed above are estimated to cost 
$251.610 to install and will have an 
annual operating cost of $71,750. In 


addition to the basic hydrologic data 
to be secured from these stations, the 
report lists a number of supplementary 
studies that would be needed to pro- 
duce a comprehensive set of facts from 
which to plan an economic use of the 
state’s water resources. These include 
studies and surveys of silting erosion, 
sanitation, effects of forest cover on 
stream flow, Jand classification, fish 
conservation, and river utilization. The 
cost of these studies, which would be 
spread over a period of years, 
timated at more than $1,000,000. 
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Watson G. Crark, assistant state 
director for New Jersey of the Coast 
and Geodetic Survey and formerly state 
highway engineer of New Jersey, died 
Dec. 7, at the age of 66 in Tenafly, 
N. J. Mr. Clark, a graduate in 1891 
of New York University, had served 
as municipal engineer for towns in Ber- 
gen County and had been engineer for 
the Tenafly sewer system. 


Henry A. Harris, a construction en- 
gineer who had recently been super- 
visor of operations for the WPA in 
Hudson County, N. J., died Dec. 2, in 
Jersey City, at the age of Mr. 
Harris was for many years connected 
with the George A. Fuller Co. of New 
York City, had been president of his 
own firm, and had been associated with 
Voorhees, Gmelin & Walker, also of 
New York City. He was superintendent 
during the construction of Knicker- 
bocker Village, and at the beginning of 
the century he was on the staff of the 
Jersey City engineer office. 


55. 


Howarp L. Beck, who retired about 
five years ago as city architect of 
Buffalo, N. Y., died in that city Nov. 
25 at the age of 64. 


JouNn KrippNer, a structural engineer 
with the Chicago firm of Shaw, Nuess 
& Murphy, died Nov. 29, at the age of 
59. While practicing as a consulting 
engineer and while with Graham, An- 
derson, Probst & White, he designed 
many of the large buildings in Chicago. 


Joun A. BaumMANN, resident engineer 
inspector for PWA in Rock Island, TIl., 
died there Dec. 1, at the age of 65. 


Gites H. Tunure, deputy commis- 
sioner of public works of White Plains, 
N. Y.. died at a hunting club near 
Kopake, N. Y., Dec. 2, at the age of 46. 
Mr. Tunure had been in the employ of 
the city for 25 years. 


Joun M. Hetskeit, 84, who prac- 
ticed until a few years ago in Mem- 
phis, Tenn., died in Nashville, Nov. 29. 
A graduate of Stevens Institute. Mr. 
Heiskell was an engineer on the con- 
struction of the Frisco Bridge at Mem- 
phis. and was later on the engineering 
staff of the Michigan Ry. 


Greorce L. Van Hacen, connected 
for several years with the New York 
State highway department, died Nov. 
29 in Beacon, N. Y., at the age of 55. 


L. A. Weston, inventor and manufac- 
turer of a gasket for sewer pipe joints, 
died in Adams, Mass.. Nov. 13, at the 


age ot 


NEWS OF THAE W 
Cuartes S. Srecart, 71, a retired 
civil engineer, died at San Diego, Cal., 


Nov. 15. 


Witson F. Situ, New York City 
civil engineer, who was chief engineer 
in charge of construction of the Kensico 
Dam for the City of New York and of 
the Bear Mountain Bridge on the Hud- 
son River, died in New York at the 
age of 66. Mr. Smith graduated from 
the Columbia School of Mines in 1894 
and after brief connection with a 
number of railroad and engineering 
firms, he became assistant engineer for 
the New York Rapid Transit R. R. 
Commission, in charge of tunnel work. 
After six years he became division, en- 
gineer for the New York City Board 
of Water Supply in charge of the Ken- 
sico division. During the war, Mr. 
Smith was connected with the emer- 
gency fleet corporation and later was 
with Deering, Milliken, Inc. 


Georce Y. SKEELS, 72, formerly city 
engineer of Sioux City, Ia., and more 
recently in consulting practice there, 


died in Waco, Tex., Nov. 20. 


Rosert A. Cairns, for 46 years city 
engineer of Waterbury, Conn., died 
Nov. 22 at the age of 78. Outstanding 
among his accomplishments in_ that 
the construction of the 
Shepaug reservoir and tunnel system. 
Mr. Cairns, a graduate of Rensselaer 
Polytechnic Institute, was a past-presi- 
dent of the Connecticut Society of Civil 
Engineers. 


period was 


Davin A. HerreryaAN for 45 years 
superintendent of the Milton, Mass., 
water works and a past-president of the 
New England Water Works Assn., died 
in that town Nov. 24 at the age of 78. 
Mr. Heffernan was the holder of the 
Dexter Brackett award which had been 
given him by the New England Water 
Works Association. 


Thoron Resigns from PW A 


D. W. Thoron recently resigned his 
position as director of the PWA finance 
division; he will become chief of the 
bond service section of the self-liquidat- 
ing division of the Reconstruction Fi- 
nance Corp., which has been acting 
as agent for PWA on the sale of bonds 
accepted as security for public works 
loans. 

Mr. Thoron became director of the 
PWA financial division in December, 
1935. He graduated from Harvard Uni- 
versity in 1919 and Massachusetts In- 
stitute of Technology in 1922. Before 
entering government service he had 
private experience as a civil engineer 
and had also been an_ investment 
banker. 
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CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 


NATIONAL Pavinc Brick Assoc. 
TION, annual meeting, Netherland. 
Plaza Hotel, Cincinnati, Jan. 12-14. 


AMERICAN ENGINEERING § Covyey:. 
annual convention, Washington, J. ( 
Mayflower Hotel, Jan. 13-15. 


SECRETARIES OF ENGINEERING (jp 
GANIZATIONS, annual conference, Was} 
ington, D. C., Mayflower Hotel, Jay 
13-15. 


AmeERIcAN Roap Buitpers Associ 


TION, road show and convention, Cleve. 
land, Jan. 17-21. 


AMERICAN Woop PRESERVERS Asso. 
CIATION, annual meeting, Chicago, Con. 
gress Hotel, Jan. 18-20. 


AMERICAN Society oF Civit Eycr. 
NEERS, annual meeting, New York City, 


Jan. 19-21. 


ENGINEERING INSTITUTE OF CANApA, 
annual meeting, London, Ont., Jan. 31. 


Feb. 1. 


AMERICAN INSTITUTE OF Mnrnivc 
AND METALLURGICAL ENGINEERS, annual 
meeting, Engineering Societies Build. 
ing, New York City, Feb. 14-18. 


REGIONAL AND LOCAL 


LouIstaANA ENGINEERING SOCIETY, an- 
nual meeting, St. Charles Hotel, New 
Orleans, Jan. 7-8. 


University oF Co Lorapo, Highway 
Engineering Conference, Boulder, Colo., 


Jan. 13-14. 


New Jersey AssociATION oF Pro- 
FESSIONAL ENGINEERS AND LAND Svr- 
veyors, Elks Club, Jersey City, N. J. 
Jan. 14-15. 


New York State SeEwace Works 
ASSOCIATION, annual meeting, New 


York City, Jan. 20-22. 


NortuH Caroutna Soctety oF Enc 
NEERS, annual meeting, Raleigh, Jan. 
28-29. 


SoutHwest Roap Snow And 
ScHooL, annual session, Wichita Ex- 
hibition Building, Wichita, Kan., Feb. 
22-25. 


License Examinations 


New York: Examinations for profes 
sional engineers at New York, Albany, 
Syracuse and Buffalo, Feb. 1-3. Exam 


inations for land surveying, Feb. 4. 


Micuican: Examinations for civil & 
gineers and surveyors at the University 
of Detroit, Michigan State College. the 


Michigan College of Mining and Tech 
nology, and at Ironwood, Dec. 29-31. 








